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ABSTRACT
The early childhood years are a unique and distinctive time where teachers can
provide children with opportunities to cultivate not only academic skills, but also foster
their social emotional competencies (SEC) to prepare them for their future endeavors. For
children to be successful in an early childhood education (ECE) program, teachers must
be equipped with the appropriate knowledge and skills to foster students’ academic and
social emotional development. One method of improving teacher effectiveness is through
the use of professional development (PD) opportunities. Providing teachers with effective
and meaningful PD opportunities is especially important when introducing novel
instructional approaches, such as STEAM (science, technology, engineering, arts, and
mathematics). STEAM instruction focuses on solving real world problems that are
relevant to students’ interests and lives through the transdisciplinary integration of
various content areas using strategies such as inquiry-based instruction, problem solving,
and collaboration. Because teachers are the main implementers of any new teaching
approach, the success and/or failure of that approach hinges on their beliefs of
effectiveness.
The purpose of this three-paper dissertation was to investigate how ECE teachers
conceptualize STEAM instruction and how providing effective PD opportunities for
teachers can inform their classroom practices to support children’s development of SEC.
First, in Chapter Two, I examined teachers’ experiences with and perspectives on an
innovated approach to a STEAM PD workshop. Second, in Chapter Three, I developed
and introduced a novel framework for conceptualizing ECE STEAM instruction with the
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integration of children’s SEC. In Chapter Four, I investigated the ways in which ECE
teachers from STEAM-focused schools conceptualize: (1) the practice of STEAM
instruction; (2) their experiences with STEAM instruction in the classroom; and (3) the
relation of STEAM instruction to children’s development of SEC. Findings from this
dissertation aid in expounding the assorted ways in which ECE teacher PD, STEAM
instruction, and children’s SEC are connected. Collectively, the findings offer teachers,
administrators, and PD creators a deeper understanding surrounding the effective and
successful implementation of STEAM instruction in ECE to afford children with
opportunities to develop their SEC.
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CHAPTER ONE
INTRODCUTION
Brief History of Early Childhood Education
Although early childhood education (ECE) has been an integral part of the
American educational experience for decades, the way in which society views and
understands its purpose has evolved over the years (Haslip & Gullo, 2018). Early
childhood educational programs used to be accessible only to families in more affluent
communities, and as such the people who undoubtedly needed them the most were denied
access due to their socioeconomic status (Bradley & Corwyn, 2002). A confluence of
cultural and political changes took place during the 1960s, including the War on Poverty,
the civil rights movement, and President Lyndon Johnson’s Great Society campaign that,
focused on creating education and educational opportunities for all children (Blank,
2010). As part of this movement, Johnson passed the Economic Opportunity Act (1964),
which ultimately authorized the Head Start program. The Head Start program aimed to
eliminate poverty and racial injustice via policy initiatives, which subsequently led to
innovation and important research findings.
From these initiatives, new research emerged examining socioeconomic status’
effects on education, especially for disadvantaged groups. The Head Start program was
designed to help break the cycle of poverty by providing preschool children from lowincome families with a comprehensive program to meet their emotional, social, health,
nutritional, and psychological needs (Office of Head Start, 2019). A central principle of
the Head Start program is to foster a mutual relationship with the communities it serves:
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the program will be culturally responsive to the community, and in turn, the community
will invest in the program’s success by contributing volunteer hours and other donations.
Since its inception, the program has undergone various changes and improvements to
increase its effectiveness for the communities and families it serves, for example, striving
for a higher focus on academics, providing parents with child development assistance and
educational materials, and offering various health care resources (Deming, 2009; Parks,
2000). Research on the program’s long-term effectiveness and educational outcomes of
the program has produced mixed results (Currie & Thomas, 1993; Garces et al., 2002),
however, the lasting positive impact it has had on many communities in the United
States, especially those in low-income environments, is undeniable.
Similarly, the High/Scope Perry Preschool Project, which began around the same
time as the Head Start program, was founded on the hope of providing an early childhood
intervention for high-risk African American children in Ypsilanti, Michigan. This
longitudinal research project focused on a high-quality educational approach based on an
active learning model that emphasized participants’ intellectual and social development
(Parks, 2000). Longitudinal outcomes of High/Scope Perry Preschool participants
demonstrated that they had higher monthly earnings, higher percentages of home
ownership, higher level of schooling completed, lower percentage receiving social
services, and fewer arrests in adulthood than those who did not participate in the
High/Scope Perry Preschool (Schweinhart et al., 1993). In terms of benefit-cost analysis,
Barnett (1985) concluded that the net present value of benefits and costs is positive,
demonstrating that the program was a profitable social investment. The results of Head

2

Start and the Perry Preschool Project indicate that ECE not only has significant benefits
not only for the children they serve, but also for society as a whole.
ECE affords children the opportunity to develop crucial life skills, such as social
emotional competencies (SEC), and research has shown that healthy social and emotional
development in the early years lends itself to positive developmental and life outcomes in
the future (Bian et al., 2017). Children who are high in social and emotional competence
are more able to develop and maintain peer relationships and to understand and manage
emotions (Denham, 2006). Broadly, social emotional skills and competencies are of
particular importance not only for developing emotional regulation (Izard et al., 2001),
cultivating healthy relationships (Rose-Krasnor, 1997), and promoting positive
psychological well-being (Norona & Baker, 2014), but also for ensuring children are
adequately prepared to enter formal schooling (Blair, 2002). Thus, ECE is a unique and
distinctive time where teachers can provide children with opportunities to cultivate not
only academic skills, but also foster their SEC in order to prepare them for their future
endeavors.
In addition to the numerous benefits of ECE, its underlying purpose and
necessitation to society and young children’s development must be acknowledged.
Economist James Heckman demonstrated that from an economic and developmental
standpoint, educational interventions that begin in early childhood are associated with
lower costs and more durable effects than interventions that begin later (Cunha &
Heckman, 2007). The Heckman equation theorized that the way to gain a more capable,
productive, and valuable workforce in the future is through three avenues: (1) investment
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in educational and development resources for disadvantaged families to provide equal
access to successful early human development, (2) nurture early development of
cognitive and social skills in children from birth to age five, and (3) sustain early
development with effective education through adulthood (Heckman, 2015).
Further, Heckman and colleagues found a 13% return on investment for
comprehensive, high-quality, birth-to-five early education measured via a variety of life
outcomes, such as health, crime, income, IQ, schooling, and the increase in a mother’s
income after returning to work due to childcare (García et al., 2017). Some children,
particularly from lower income backgrounds, come to school with less developed skill
sets or social capital compared to their more affluent peers, and by providing high quality
early childhood education, society can begin to close the achievement gap between these
two groups (Haslip & Gullo, 2018). Thus, providing quality early childhood educational
programs is a crucial investment for society to make to reap the financial and productivity
benefits in the future.
Importance of Teacher Professional Development
It is undeniable that early childhood education has significant value for young
children and future developmental outcomes; however, not all early childhood programs
are equal and not all children have equal access to high-quality programs (Diamond &
Powell, 2011). Research shows that high quality public preschool has been associated
with higher school readiness, cognitive and social skills, higher lifetime wages and
reduced crime and lower teen pregnancy rates (Public Policy Forum, 2009). For these
programs to be effective and for children to reap the numerous benefits, programs must
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have components that embody high-quality standards. Of these components, teacher
quality and effectiveness are some of the most crucial aspects to establishing high-quality
programs and instruction (Egert et al., 2018). While teacher quality and teacher
effectiveness are related, there are specific distinctions that exist between the two
constructs. Teacher quality is related to inputs to the system, such as teacher
qualifications, whereas teacher effectiveness is associated to outcomes, such as valueadded scores or changes in student learning (Jamil & Pianta, 2015). High-quality
programs require teachers who know how to respond to the needs of young children and
have the time to do so (Berger, 2014). One method of improving teacher effectiveness
and promoting evidenced-based instruction is with professional development (PD). The
National Scientific Council on the Developing Child (2007) recognized the need for a
high-quality early childhood workforce and acknowledged the interwoven relationship
between early childhood PD and quality of early childhood programs.
PD is a term used in education to describe activities to enhance the knowledge
and skills of those in the workforce (Bruder et al., 2009). Further, PD has been defined as
“facilitated teaching and learning experiences designed to enhance practitioners’
knowledge, skills, and dispositions as well as their capacity to provide high-quality early
learning experiences for young children” (Synder et al., 2012, p. 188). More specifically,
PD emphasizes the delivery of (a) sustained opportunities for teachers to learn specific
content focused on what they are expected to teach (and children are expected to learn)
that (b) acknowledge the realities of their classroom and school environment and (c)
facilitates active learning (Diamond & Powell, 2011). There are several approaches to
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deliver PD (Sheridan et al., 2009), however, research shows that one of the most effective
approaches include specialized training combined with on-the-job coaching and/or
consultation (Roberts et al., 2014; Fukkink & Lont, 2007).
Providing teachers with effective and meaningful PD opportunities is especially
important when introducing novel instructional approaches (Park et al., 2017), such as
STEAM (science, technology, engineering, arts, and mathematics) teaching. Often,
teachers’ first experience with learning new instructional strategies occurs during PD
experiences or trainings, therefore it is crucial that those experiences are designed and
presented in a way that allows them to become familiar with the topic and comfortable
teaching it to their students, while at the same time not being overwhelming or daunting
(Park et al., 2017). To achieve this, participants need to be engaged with and be active
participants in the entire PD experience (Diamond & Powell, 2011). Additionally, as
previous research has demonstrated, effective PD and/or trainings provide teachers the
opportunity to practice newly acquired skills in authentic contexts, as well as receive
meaningful feedback from the trainer or coach (Joyce & Showers, 2002). These
components should ideally work together to provide teachers with meaningful and
effective PD experiences on topics directly related to their instruction in the classroom.
STEAM Instruction in ECE
One topic that is gaining significant traction and relevance in the realm of
education has been STEM/STEAM education. STEM is an acronym for science,
technology, engineering, and mathematics, and the addition of the arts/humanities
differentiates STEAM from STEM. Throughout this dissertation manuscript, several
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definitions and mentions of STEAM will appear in varying contexts, and for that reason,
it is important to identify the different ways STEAM will be addressed to provide clarity
and consistency. STEAM education is used when referring to the broad overarching
concept of STEAM as an educational approach. When discussing a more explicit
approach related to my specific conceptual model, STEAM instruction will be used.
Finally, STEAM teaching practices are related to the specific pedagogical strategies
associated with STEAM instruction that teachers engage in within the classroom context.
Due to the increase of STEM/STEAM related careers, the focus in a growing
number of schools has begun to shift from traditional methods of teaching academic
disciplines separately to the integration of disciplines and an increased focus on inquiry
and problem-solving skills (Moomaw, 2013). While this shift to STEAM teaching has
been beneficial for young learners and their future career paths (Chesloff, 2013) in that it
provides learning experiences that more closely approximate the types of thinking and
problem solving that will exist in the professional world they will encounter in the future,
teachers, especially in early childhood classrooms, are often left feeling unprepared and
lack the confidence to teach these concepts and skills to their students (Kermani &
Aldemir, 2015). Without effective PD opportunities or support from leadership, some
teachers believe their pedagogical content knowledge is lacking and in turn feel
inadequate and unprepared in the overwhelming challenge to teach these concepts
successfully (Bequette & Bequette, 2012).
STEAM instruction focuses on solving real world problems that are relevant to
students through the transdisciplinary integration of various content areas using strategies
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such as inquiry-based instruction, problem solving, and collaboration (Quigley et al.,
2017). For teachers to effectively integrate content areas and teach these skills, they must
have substantial knowledge of what encompasses each discipline and skill set (Heimer &
Winokur, 2015). Additionally, because teachers are the main implementers of any new
teaching approach, the success and/or failure of that approach hinges on their beliefs of
effectiveness (Jamil et al., 2017). They must believe that STEAM teaching affords
benefits to children’s learning and development. Teachers typically do not continue or
enact practices at the end of a PD experience when they do not see the content or
practices as beneficial (Schachter et al., 2019).
This also includes teachers having a positive attitude and open mind toward
enacting STEAM practices and instruction. Teachers’ attitudes (positive and negative)
can transfer to their students, therefore, teachers with negative attitudes toward
STEM/STEAM tend to transmit these feelings to their students, as well as avoid teaching
STEM/STEAM altogether (Nadelson et al., 2013). On the other hand, Bagiatti and
Evangelou (2015)’s study indicates that preschool teachers’ positive attitudes toward
engineering and STEM, in general, are one of the most significant factors of STEM
education.
Research Purpose and Design Overview
Taking into account teacher professional development, STEAM instruction, and
the role of children’s burgeoning social emotional competencies in ECE, this project
investigates how teachers conceptualize STEAM instruction and how providing effective
PD opportunities for teachers can inform their classroom practices to support children’s
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development of SEC. Across three manuscripts, research has been synthesized and
collected examining the relationship between effective teacher PD on STEAM teaching
and ECE teachers’ understanding of and experience with STEAM instruction and the
connection with children’s SEC. In the first manuscript, teachers’ experiences with and
perspectives on an innovative approach to a STEAM PD workshop are examined. The
second manuscript introduced a novel framework for conceptualizing STEAM instruction
with the integration of children’s SEC. Finally, the third manuscript in this series
investigated the ways in which EC teachers from STEAM-focused schools conceptualize
STEAM instruction, their experience with STEAM instruction in the classroom, and how
it relates to children’s development of SEC. The following sections will provide a brief
overview of each of the manuscripts included in this dissertation.
Manuscript one, Kindergarten Teacher Responses for a Contextualized
Professional Development Workshop on STEAM Teaching, examines kindergarten
teacher responses to a contextualized professional development workshop on STEAM
teaching employing a qualitative case study design. Professional development
experiences are essential and necessary aspects for improving teacher and student success
in schools. Traditionally, teachers view PD experiences are intellectually superficial,
disconnected from issues of curriculum and learning, fragmented, and noncumulative
(Ball & Cohen, 1999). However, research shows that for PD to be effective, it must be
conducted through specialized training, long-term coaching or consultation, and provide
teachers with an opportunity to practice newly acquired skills in authentic contexts (Joyce
& Showers, 2002; Neuman & Wright, 2010). This empirical qualitative case study’s
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purpose was to examine the supports and barriers encountered by kindergarten teachers
when participating in a STEAM PD workshop. My co-author, Dr. Faiza Jamil, conducted
the PD workshop while I transcribed and analyzed the data, and through the analysis
three relevant themes emerged.
After conducting the STEAM PD workshop in each kindergarten teacher’s
classroom, an hour-long focus group with five participating teachers was conducted and
analyzed through emergent coding. Three research questions were used to guide this
qualitative study:
1. In what ways did this STEAM PD workshop compare to teachers’ previous
PD experiences?
2. What do kindergarten teachers identify as barriers and supports when
implementing STEAM instruction in their classrooms?
Teachers identified several supports and challenges when implementing strategies
learned during the workshop which provided important insights on how to improve future
PD experiences. After discrepancies between the two coders were resolved, three major
themes emerged (PD curriculum, PD formats, and PD implementation) with
subcategories for supports and barriers. This study’s findings have implications for
potential positive change when developing future PD workshops. Broadly, the results can
serve to inform administrators and educators to reexamine how they develop PD
workshops and in-services for early childhood teachers. Further, this study adds to the
extant literature and demonstrates a need for continued expansion and examination of
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novel and innovative approaches to determine best practices for developing and
delivering effective PD experiences to teachers.
Manuscript two, Developing a Conceptual Framework for Early Childhood
STEAM Instruction: Integrating Social and Emotional Competencies, focused on
developing a conceptual framework for early childhood STEAM instruction while
integrating children’s social emotional competencies. In early childhood, children
develop and refine many crucial life skills that will build the foundation of cognitive and
social emotional competencies and set the stage for future developmental outcomes
(Copple & Bredekamp, 2009; McClelland et al., 2017). Although children learn basic
academic skills in ECE, the greater purpose is the development of important character
skills (e.g., cognitive skills, attentiveness, motivation, self-control, sociability), which are
necessary for all future learning and success in school and the workforce (Heckman,
2015). Therefore, any effective ECE learning model must explicitly include these skills
as a learning target and support their development. Structuring schooling’s instructional
content and processes to align with these future needs, as done in STEAM (science,
technology, engineering, arts, and mathematics) instruction, can support the character and
social emotional development of children in ways that will be imperative for their future
success.
The purpose of this conceptual paper was to introduce a new framework of early
childhood STEAM instruction that integrates children’s SEC development. Currently,
there does not exist a conceptual model that integrates social emotional competence skills
as an essential component of STEAM content in ECE. This model seeks to address that
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gap in the literature by integrating character skills and the contextual strengths of an EC
classroom in an intentional manner with the goal of producing lifelong learners and
productive members of society, which are two fundamental components of ECE. After
careful review and synthesis of the germane literature surrounding components of highquality ECE (including characteristics of the young learner and contextual strengths of
the EC classroom), existing models of STEAM instruction, and importance of children’s
SEC, a new conceptual model was developed.
This model’s proposal has direct implications for the designing and delivery of
teacher professional development, in that with any new instructional approach, teachers
must receive the proper training on how to implement this content to their students,
including what it would look like in their own classroom with their students. Research on
teacher PD has demonstrated the need for high quality PD experiences, especially when
introducing novel approaches, which include contextualized instruction and delivery,
opportunities to link new knowledge to current topics, and on-going external and internal
support and feedback through the implementation phase (Keys and Bryan, 2001; Kragler
et al., 2008; Lieber et al., 2009). The integration of STEAM and SEC in the proposed
model represent a natural alignment with the ECE’s foundations, in that students who
engage in STEAM instruction are most capable of successfully managing emotional
processes, employing social/interpersonal skills, and utilizing appropriate cognitive skills,
like critical thinking, creativity, and attention. EC settings should establish a working
partnership between developing students’ social emotional competencies and engaging in
STEAM instruction in an integrated manner. The proposed conceptual model illustrated
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that relationship, and took into consideration the role and importance of content, process,
and learner skills in both STEAM and SEC.
Finally, manuscript three, titled “STEAM Teaching is Good Teaching”: How
Early Childhood Teachers Conceptualize STEAM Instruction and Children’s Social
Emotional Competencies, investigated how early childhood teachers conceptualize
STEAM instruction and children’s social emotional competencies. Early childhood is a
critical time in which children develop SEC that set the stage for the future
developmental outcomes, such as academic achievement and career aspirations
(McClelland et al., 2017). Recent innovative curriculum initiatives, such as STEAM
instruction, have attempted to bridge the gap between traditional academic disciplines,
21st century skills, and real-world experiences that children will undoubtedly encounter in
their lives outside of their educational careers (Moomaw, 2013). However, some
educators are unsure about how to effectively integrate these instructional approaches in a
developmentally appropriate manner for students in ECE (Park et al., 2017). As
demonstrated in Manuscript 1, participating kindergarten teachers indicated that they
were uncomfortable and unfamiliar with some aspects of implementing STEAM
instruction in their classrooms, such as the engineering components.
This study examined how ECE teachers from STEAM-focused schools in three
states (South Carolina, Pennsylvania, and Wisconsin) conceptualized STEAM instruction
and how they incorporate STEAM instructional practices into their classroom. This study
investigated the perceptions early childhood teachers have surrounding STEAM
instruction and how these teachers described their STEAM instruction and teaching
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practices. Further, this study explored what aspects of STEAM instruction ECE teachers
believe are essential for developing student’s SEC.
Employing a qualitative case study case study design, this study’s aim was to
describe a phenomenon and the real-life context in which it occurred (Yin, 2014). Using
semi-structured interviews as evidence, I employed deductive (a priori codes from the
STEAM in ECE conceptual model, Bennett 2021) and inductive (emergent) coding
methods to analyze the findings. Results from the qualitative interviews found that ECE
teachers were closely aligned in their conceptualization of STEAM instruction based on
the components of the ECE STEAM conceptual model. Their perceptions of STEAM
instruction, how they described STEAM instruction in their classroom, and how they
viewed the role of SEC in STEAM instruction yielded similar findings. Variability was
evident, however, in some of the ways they categorized particular ideas, such as the depth
of their understanding of STEAM instruction, how they explained the ways in which they
employ STEAM instruction in their classroom, and how they defined SEC. Differences
based on teacher’s background (e.g., experience, role, level of education, and PD
opportunities) and context (e.g., state and school) influenced how they answered the
quantitative survey as well as the qualitative interview questions.
Findings from this study can be used to inform future PD experiences to ensure
ECE teachers are getting what they need to improve and enhance their STEAM teaching
practices. Additionally, this paper built upon the findings from Bennett and Jamil’s
(2021) study which examined kindergarten teachers’ experiences after workshop-based
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PD on STEAM instruction. The results from this study can also be used to inform
curriculum design to ensure best practices are being employed in ECE.
Summary
The purpose of this dissertation was to explain ECE teachers’ experiences with a
STEAM PD workshop, to develop a novel conceptual model depicting the relationship
among STEAM instructional practices, the classroom environment, and students’ SEC,
and finally to investigate ECE teachers’ conceptualizations and experiences with STEAM
instruction. In chapter two, I utilized a qualitative case study design to explain teachers’
experiences after participating in a STEAM PD workshop. Chapter three describes the
rationale for creating a conceptual model for STEAM in ECE, explains the specific
characteristics of young learners and contextual strengths of the ECE classroom, explores
existing models of STEAM instruction, and addresses implications on teacher PD. The
final study in my dissertation investigated how ECE teachers from STEAM-focused
schools understood STEAM instruction in relation to supporting the development of
children’s SEC. Finally, in chapter five, I integrate and synthesized content and findings
from across the three manuscripts to provide implications for practice and suggestions for
future research.
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CHAPTER TWO
KINDERGARTEN TEACHER RESPONSES TO A CONTEXTUALIZED
PROFESSIONAL DEVELOPMENT WORKSHOP ON STEAM TEACHING
Abstract
This qualitative study’s purpose was to examine the supports and barriers
encountered by kindergarten teachers when participating in a STEAM (science,
technology, engineering, arts, and math) professional development (PD) workshop that
took place in their own classrooms. This study draws on the Practice-Based Professional
Development (PBPD) framework and adult learning theories to guide the workshop
design and results. A teacher focus group with five participants was conducted and
analyzed through emergent coding. Teachers identified several supports and challenges
when implementing strategies learned during the workshop, providing important insights
on improving PD experiences in this innovative approach to education. This paper
presents a reconceptualized approach to short-term PD interventions in STEAM that
capitalizes on important best practices from recent coaching literature, yet it maintains
the low cost and time investments of traditional PD approaches. We describe
participating kindergarten teachers’ responses to this PD intervention, as well as identify
lessons learned to inform PD experiences in the future.
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Introduction
Professional development (PD) experiences are essential for improving teacher
and student success in schools. Teacher PD occurs in many forms, including formal
education, credentialing, coaching, communities of practice, or in-service training, with
the latter often taking the form of one-off ‘sit and get’ presentations or in-service
trainings that offer teachers brief, lecture-style presentations that are often disconnected
to practice and lack appropriate follow up (Sheridan et al., 2009). Traditionally, teachers
have rarely viewed PD as a continuing enterprise and thus, it is only occasionally truly
developmental in nature, which has led to teachers to view PD experiences as
intellectually superficial, disconnected from issues of curriculum and learning,
fragmented, and noncumulative (Ball & Cohen, 1999). Teachers in early childhood
education (ECE) are subject to some of these currently ineffective PD practices. For
example, there are many in-service trainings on the market for ECE teachers, but only a
few programs have been evaluated and little is known about their effectiveness (Egert et
al., 2018).
Research shows that specialized training combined with on-the-job coaching,
improves early childhood (EC) teachers’ competencies, including their attitudes,
knowledge, and skills (Fukkink & Lont, 2007; Sheridan et al., 2009). Long-term
coaching and consultation-based PD are two distinct formats more effective in changing
teacher practice than coursework and presentations (Neuman & Wright, 2010), with the
most effective trainings providing teachers with the opportunity to practice newly
acquired skills in authentic contexts and receive meaningful feedback from the trainer
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(Joyce & Showers, 2002). Taken together, this explains why the disconnected
presentations that teachers often passively receive on in-service days at many schools do
not lead to changes in teaching practice (Walker, 2013). However, limitations on school
budgets and time can preclude high-cost, time-intensive approaches such as coaching,
leaving a need for more effective low-cost PD formats. Due to the decontextualized and
disconnected nature of some current PD models, a need exists for effective PD
opportunities that provide EC teachers with meaningful and strategic experiences that
will supplement and support their instruction in the classroom. For those reasons, the
current study sought to utilize on-the-job coaching in the form of a workshop style PD
experience to provide teachers the opportunity to practice a novel instructional approach
in their own classrooms.
Literature Review
Theoretical Framework
The current study was influenced by the Practice-Based Professional
Development (PBPD) framework (Ball & Cohen, 1999), which focuses on integrating
teacher learning of content, theories of learning, and curriculum and pedagogy into PD
practices. In other words, teacher development should emphasize the development of
understandings and skills surrounding effective educational practice. Based on this
model, Harris and colleagues (2012) posit that six elements are important when
developing a PD model:
(a) collective participation of teachers within the same school with similar needs;
(b) basing professional development around the characteristics, strengths, and needs of
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the students in teachers’ classrooms; (c) attention to content knowledge needs of teachers,
including pedagogical content knowledge; (d) opportunities for active learning and
practice of the new methods being learned, including opportunities to see examples of
these methods being used and analyze the work; (e) use of the materials and other
artifacts during professional development that are identical to those being used in the
classroom; and (f) feedback on performance while learning and before using these
methods in the classroom so that understandings and skills critical in implementation are
developed (p. 105).
Connection to Current Study
In congruence with Harris and colleagues’ (2012) model, when designing the
current study’s STEAM PD workshop, the authors sought to include some level of all six
elements previously mentioned. For example, referencing Harris and colleagues’ (2012)
first element of successful PD models, all teachers who participated in the study were
kindergarten teachers at the same school who were tasked with implementing a STEAM
unit in their classrooms. The second element of their model recommended basing the PD
experience around students’ characteristics and needs in the classroom, which was
achieved by speaking with the teacher prior to implementing the PD specifically about
their students cognitive and developmental levels and best learning modalities. Attention
was paid to the third element of Harris and colleagues’ (2012) model by assessing
teachers’ current level of pedagogical knowledge surrounding STEAM instruction and
providing them with resources and materials to familiarize themselves prior to
implementation. Modeling Harris and colleagues’ (2012) fourth element of successful PD

23

model, opportunities for active learning and practice of the newly introduced methods
were implemented in that the teachers were provided with the lesson plans and afforded
the experience of enacting those plans. The fifth element of Harris and colleagues’ model
recommended that teachers use materials and resources from their own classroom in
which they were already familiar with utilizing during the PD experience. In reference to
the final element of Harris and colleagues’ (2012) model, teachers were also provided
with time to reflect, ask questions, and evaluate their own experiences throughout the PD
workshop.
According to Glathorn (1990), adults crave learning opportunities that provide
meaningful and practical experiences, offer an immediate pay-off, involve an element of
reflection, and include social and active learning. This is not dissimilar to what children
want from their own learning opportunities and experiences, and as such, developers of
PD programs should incorporate these components into designing effective PD
opportunities that can translate from how teachers learn best to how students learn
(Bruder, et al., 2009). Further, Smylie (1995) has surveyed the research done on adult
learning theories and identified certain conditions that can promote learning in workplace
settings: (a) opportunities for individuals to work with and learn from others on an
ongoing basis; (b) collaboration in group work and learning; (c) chances to work with and
learn from others of similar position; (d) variation, challenge, autonomy, and choice in
work roles and tasks. Again, when designing the current study’s STEAM PD workshop,
the authors tried to foster a workplace atmosphere that reflects these conditions to
optimize learning and promote positive interactions among teachers. For example,
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teachers were provided with the opportunity to work with their colleagues to collaborate
on similar lesson plans and activities. They were also afforded the opportunity to learn
from experts in the field to further support their learning and aid in the implementation of
novel instructional practices.
STEAM PD in ECE
When teachers are learning innovative and challenging teaching strategies, such
as STEAM teaching, effective PD supports, such as job-embedded coaching, are
especially important to garner their buy-in and engagement in the learning process
(Haney et al., 2002; Keys & Bryan, 2001). STEAM - which stands for science,
technology, engineering, arts, and mathematics - is a transdisciplinary teaching approach
that extends across content areas and asks students to engage in inquiry to solve authentic
problems (Quigley et al., 2017). The addition of the arts and humanities, which
differentiates STEAM from STEM education, provides an entry-point and medium for
children to be creative, innovative, and divergent problem-solvers and can lay the
foundation for student interest in future STEM careers (Rich, 2010). Young children are
naturally drawn to exploration and experimentation with various tools and objects;
therefore, ECE teachers should foster that curiosity and provide appropriate scaffolding
and instructional strategies to enhance learning (Moomaw, 2012; Sharapan, 2012).
While there are many benefits to beginning STEAM in ECE (Chesloff, 2013),
such as capitalizing on students’ innate curiosity to support inquiry-based learning and
developing students’ problem-solving skills, implementing STEAM in ECE looks
different than commonly used learning approaches in these settings. For teachers to
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engage in STEAM teaching practices in ECE, they must have a background or common
understanding of the underlying principles and components that encompass STEAM
education and how to apply that to young children’s learning. This instruction could
include understanding pedagogical content knowledge surrounding the STEAM fields,
promoting inquiry-based instruction, and implementing transdisciplinary teaching
methods (DeJarnette, 2018a). A STEAM feasibility study was conducted by Barrett
(2017) to reveal links between teachers attitudes toward STEAM curricula and teaching
behaviors and found that 80% of the teachers who participated reported that they did not
have adequate access to science and math materials. This lack of resources and
knowledge can hinder teachers from implementing STEAM instructional practices in
their classrooms. Additionally, teachers indicated a lack of confidence, preparedness, and
training in math and science instruction (Barrett, 2017), which has been demonstrated to
be a common feeling among the ECE workforce (Moomaw, 2012; Torquati et al., 2013).
Relatedly, Park and colleagues (2017) conducted a study that investigated early
childhood teachers’ beliefs about readiness for teaching STEM, and results indicated
several barriers or challenges they may encounter. For example, teachers revealed that the
lack of knowledge about STEM topics, particularly engineering, as well as a lack of
professional development contributed to their discomfort and reluctance to introduce
STEM into their classrooms (Park et al., 2017).
While considerable research has examined early childhood teachers’ experiences
with various forms of PD (Pianta et al., 2008; Sheridan et al., 2009; Zaslow et al., 2010),
and there is a growing literature in STEAM education (Jamil et al., 2017; Quigley et al.,
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2017; Radziwill et al., 2015), less is known about the specific supports and challenges
early childhood teachers encounter while learning and implementing STEAM education
practices within PD contexts. Further, a gap exists in the training of educators for the
STEAM curriculum, especially for early childhood teachers who typically receive
minimal to no training in STEAM instruction and practices (DeJarnette, 2018b). An
exception found in the literature is a mixed methods study that examined the beliefs of
ECE teachers who attended a PD conference on STEAM teaching (Jamil et al., 2017). In
the second phase of the study, the researchers investigated teacher beliefs about the types
of supports and challenges they faced in implementing the STEAM approach in early
childhood classrooms after attending a conference focused on STEAM teaching in early
childhood classrooms. The findings indicated that teachers value PD experiences where
they have a product that they can take and use immediately in their classrooms, whereas
experiences that involve having to synthesize the information and generalize the practices
to their own classrooms are less valuable.
Furthermore, some teachers found it difficult to conceptualize how STEAM
practices could be integrated into existing standards. Teachers also expressed concerns
over children’s physical and developmental ability to engage in STEAM related tasks, as
well as concerns surrounding funding, lack of planning time and/or resources, and outside
support from administrators or experts in the field (Jamil et al., 2017).
Although this study provides valuable insight into teacher’s beliefs on STEAM
practices and the accompanying supports and challenges, there still exists a gap in the
research that needs to be addressed. For example, how does insight on teacher’s STEAM
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practice beliefs translate to administrators and educators who are tasked with designing
and implementing high quality PD experiences that provide EC teachers with applicable
and relevant strategies to execute STEAM instruction in their own classrooms? The
current study seeks to contribute to the existing literature and offer a deeper
understanding of how contextualized PD opportunities can support teachers when
implementing effective STEAM practices in their classrooms.
STEAM teaching, while engaging for students, can be an unfamiliar and daunting
endeavor for teachers as they try to address existing curricula, state testing demands, and
the manage individual student needs, while also developing interdisciplinary units of
inquiry. Moreover, due to the recent rise of STEAM initiatives (Allina, 2018; Daugherty,
2013; Perignat & Katz-Buonincontro, 2019) and engineering inclusion in the science
curriculum, teachers have not received the proper training in these content areas, which
often leaves teachers feeling negative dispositions about STEAM and intimidated by their
lack of self-efficacy (DeJarnette, 2018b). Past research on PD in inquiry-based teaching
suggests that limited resources, time constraints, mandated curricula, and classroom
management issues can serve as barriers when teachers are first learning novel
approaches (Buczynski & Hansen, 2010; Van Driel, 2001; Wagner & French, 2010), like
STEAM instruction. The literature suggests several important factors that can help
mitigate these challenges which will be addressed in the following section.
Effective Approaches to PD in ECE
Diamond and Powell (2011) cite several emerging approaches to implementing
effective PD experiences, such as collaborations with groups of teachers and mentors in a
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community of practice and individualized supports (“coaching”) with teachers to promote
implementation of a specific curriculum or instructional approach, and technologically
mediated forms of individualized PD with teachers. Nonetheless, in whatever form PD
occurs, there are certain factors that make PD experiences beneficial for teachers.
Effective PD activities occur on-site and in schools, while including opportunities for
applying new knowledge directly in the classroom through active learning – observing,
planning, developing lesson plans, practicing implementation, being observed, receiving
feedback, and reviewing student work (Birman et al., 2000; Zaslow et al., 2010). The
STEAM PD model used in the current study sought to include aspects of effective PD
activities. For example, the PD occurred at the teachers’ school and in their individual
classrooms, so teachers were afforded many opportunities to implement and apply new
knowledge surrounding STEAM instruction with their own students directly while still
receiving adequate support and feedback from the PD facilitators. Also, throughout the
PD workshop and implementation, teachers were given the chance to ask questions,
reflect on their experiences, and review student work.
Additionally, PD is more effective when activities are aligned with state and
district standards, further increasing the coherence of the instructional guidance teachers
receive. For this reason, in the STEAM PD model presented in this study, the alignment
to state and district standards was explicitly stated within the activities and lessons that
teachers were provided. Moreover, research shows that “in schools where PD learning is
centered around job-embedded collaboration with a focus on student results, teachers feel
less isolated and experience a greater sense of confidence and job satisfaction” (Walker,
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2013, p. 1). When PD experiences provide teachers with meaningful opportunities to
practice, improve, and reflect on their instruction with other teachers or colleagues, the
result can lead to more effective teachers and increased student achievement (Synder et
al., 2012).
A nationwide survey of 6,300 educators, conducted jointly by Corwin, Learning
Forward, and the National Education Association, examined teachers’ attitudes about PD
opportunities in their schools and districts (National Education Association, Learning
Forward, & Corwin, 2017). The survey produced several key findings regarding teacher
perceptions of their current PD experiences. Teachers reported that: (1) leaders in their
schools and systems are committed to professional learning; (2) their schools use student
achievement data to plan professional learning, but they do not use a variety of data to
assess its effectiveness; (3) teachers are not deeply involved in decisions about their own
professional learning (i.e., 75% identify principals and district leaders as the primary
decision-makers regarding professional learning); and (4) they are not provided adequate
time during the school day to follow-up on their professional learning by practicing and
applying new skills in the classroom (National Education Association, Learning Forward,
& Corwin, 2017). While the survey found administrators and district leaders are
committed to professional learning, there are still many aspects of PD that need to be
improved to become more effective for teachers and students alike, such as using a
variety of data to assess PD programs’ short- and long-term effectiveness and involving
teachers in decisions regarding what PD opportunities will be offered.
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Regarding teacher planning time, several studies indicate that teachers lack the
time to plan for implementation of new strategies or instructional practices (Archibald et
al., 2011; Penuel et al., 2007; Van Driel, 2001; Wagner & French, 2010). Thus, an
absence of common planning time among grade level teachers can present a significant
challenge, especially when teachers are learning to implement new curriculum or
instructional strategies. Research shows that teachers learn best when they can
collaborate, discuss, and plan with colleagues, instructional coaches, or other experts
(Smylie, 1995). Furthermore, Penuel and colleagues (2007) posit that allowing teachers
time to plan for program or curriculum implementation collectively and collaboratively is
paramount for helping them integrate new instructional strategies and develop ways to
promote student inquiry through activities and materials. The importance of common
planning time connects back to how adults and teachers learn best, which includes the
elements of social and active learning, collaboration, discussion, and reflection. This
demonstrates that planning time is an essential component of the successful
implementation of new instructional approaches and was identified by teachers in the
current study as a barrier to effectively implementing STEAM practices in their own
classroom.
Methods
Traditionally, PD in EC programs refers to experiences that promote education,
training, and development opportunities for EC practitioners to apply to a full range of
activities that strive to increase practitioners’ knowledge base, skill set, or attitudinal
perspectives (Sheridan et al., 2009). This paper describes participating kindergarten
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teachers’ responses to a contextualized STEAM professional development intervention
that sought to capture the elements of Harris and colleagues’ (2012) model of developing
effective PD experiences in a relatively low-cost approach that scaffolded teacher
learning over a half-day workshop.
The analyses presented in this qualitative case study (Yin, 2014) aim to
investigate the barriers and supports experienced by participating teachers, to understand
how the participants’ experiences in this workshop compared to previous PD experiences,
and to inform future STEAM PD in early childhood contexts.
The research questions used to guide this study included:
1. In what ways did this STEAM PD workshop compare to teachers’ previous
PD experiences?
2. What do kindergarten teachers identify as barriers and supports when
implementing STEAM instruction in their classrooms?
Participants
Prior to data collection, permission was received from Clemson University’s
Institutional Review Board (IRB) to conduct this research on human subjects. The study
involved a group of five kindergarten teachers in a suburban elementary school located in
a small town in the southeastern United States. Each classroom had a full-time teaching
assistant. All teachers and teacher assistants were white females between the ages of 30
and 50 years, and all teachers had more than five years of teaching experience. Average
class size was 22 students between the ages of five and six years old.
Procedures
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The STEAM PD intervention had two parts: a teacher preview meeting and an
activity day. A few weeks before the teacher preview meeting, the researchers sent the
teachers two articles about STEAM teaching for independent reading, as well as detailed
lesson plans for the two whole group activities and four centers they would implement.
The articles that were assigned to teachers included: “Pivot point: At the crossroads of
STEM, STEAM, and arts integration” (Riley, 2013) and “Nurturing STEM skills in
young learners, preK-3” (STEM Smart Brief, 2013). While reading and reviewing these
articles, the researchers provided teachers with questions to answer regarding their
interpretation of each article. These questions and answers were used to guide the
discussion during the teacher preview meeting.
During the hour-long in-person preview meeting, the teachers learned about the
underlying principles of STEAM teaching and were introduced to a high-quality
exemplar unit. Teachers were informed they would get a chance to do a practice
implementation of a condensed version of the unit in their own classroom to demonstrate
how this teaching approach could work within their existing classroom routines, with
their students’ level of readiness, and using resources they had direct access to. How
teachers would address learning standards was also discussed to ensure teachers
understood that these STEAM practices would not be an add-on that they had to make
extra time for and that would compete with instructional priorities. The focus was to
model an approach to teaching instructional content they were already going to teach, but
in a novel way. During this time, teachers received and reviewed the lesson plans for all
the activities and centers that were going to be implemented during the workshop. During
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the preview meeting, the researchers also answered any lingering questions about
STEAM and addressed any logistical concerns. This ensured that the PD plans could be
enacted effectively within each class’s existing schedule, routines, and resources, which
directly aligns with the fifth element of Harris and colleagues’ (2012) guidelines for
designing effective PD models.
Each class had a separate activity day, during which a researcher spent four hours
in the classroom. The researchers planned, prepared, and led the whole class activities,
including introducing the inquiry topic through literature, a design and craft project, and
one center, all asking what type of home the student would build in South Carolina
(Appendix A for workshop plan). During center time, the teacher and assistant chose and
implemented the center they felt most comfortable leading using the prepared materials
and lesson plans for each center. The researcher led the remaining teacher-directed
center, while the technology center had self-directed activities for students. Thus,
teachers were able to independently learn through reading relevant resources, observing
the researcher demonstrate the prepared lesson in their classroom context with their
students, practice leading one of the centers while the researcher was there to provide
support, and watch how students demonstrated their learning from the center activities
during the final craft activity –all in the amount of time they would spend engaged in
professional learning during an in-service day.
Data & Analysis
Following the STEAM workshops in their classrooms, the five kindergarten
teachers participated in a one-hour recorded focus group directed by the researchers
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asking probing questions about their experience with the PD. Focus group questions (see
Appendix B) targeting successful/unsuccessful aspects of the STEAM workshop were
used to guide an open-ended discussion. After the focus group, recordings were
transcribed by a graduate student. Using a transcendental phenomenological approach
(Moustakas, 1994), two coders engaged in a repetitive reading process and began to
identify and categorize meaningful units. Following this preliminary analysis, the
research team checked reliability by independently coding the transcript for emergent
themes. Discrepancies between the two coders were resolved and three major themes
arose (PD curriculum, PD formats, PD implementation) with subcategories for supports
and barriers regarding this specific PD experience (see Table 1). Themes and
subcategories were validated by the PD’s creator. Coding memos were written which
referenced direct quotes from the transcript as evidence to support each theme.
Table 1
PD Curriculum, PD Format, and PD Implementation’s Supports and Barriers
Supports

Barriers

PD Curriculum

● Age appropriate differentiation
- Time
● Student Performance
● Effective Scaffolding
- Student
- Teacher

● Unfamiliar with Engineering and
Inquiry Aspect
● Connection to Standards
● Lack of Optional Enrichment
Pieces

PD Format

● Active Learning Format
● Contextualized Nature
● Pre-planned Approach

● Passive Learning
● Unrelated to Practice
● Ineffective Use of Time
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PD Implementation

● Deeper Understanding
- Student
- Teacher
● Collaboration
- Community
- Materials
- Teachers

● Resources
- People
- Materials
● Home to School Connection
● Structure
- Lack of Time
* Class Time
* Co-planning Time
* Time at Home
● Ineffective Use of Existing PD

Results
PD Curriculum
When responding to the question surrounding how this professional learning
experience compared to others they have had in the past, teachers described the
curriculum used for the STEAM workshop and appreciated how it demonstrated ageappropriate differentiation regarding the use of time and varied activities. In the words of
one teacher, “I thought it helped all learning styles, so those kids that aren’t able to sit
still for a long period of time, they were able to stay engaged.” This relates directly back
to Harris and colleagues’ (2012) second element of successful PD models in that the
researchers considered student characteristics and their developmental level when
planning this PD workshop. Teachers also responded positively when asked if it would be
helpful to have more scaffolded time to plan STEAM lessons (focus group question
number nine). Speaking for all the teachers, one teacher responded, “We’re all nodding
our head yes.” When thinking of student development, teachers noted workshop’s timing
during the spring and suggested an effective scaffolding of the curriculum would be
important, too. As one teacher noted, “difference between October/November
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kindergartener and an April/ May kindergartener is huge in their abilities.” Although
teachers appreciated how researcher plans demonstrated connections to state learning
standards, they remained uncertain about independently connecting new STEAM
activities to state standards. Teacher confidence levels were also low when asked how
they felt about developing new STEAM activities. One teacher responded:
I question like what science and what social studies and what math am I pulling in
and how am I tying in engineering. I feel engineering is a word that scared me in
STEAM...just because it’s something that I feel like I don’t have enough
knowledge base in to be able to share information with kids.
However, another teacher thought the curriculum was beneficial in getting the students to
begin to see their learning from a new perspective, “[state] standards are leaning toward
inquiry now and letting the child be in control of what they’re learning and that’s what
this really was.”
PD Format
The participating kindergarten teachers responded positively to the active learning
format and contextualized nature of this STEAM workshop, commenting on how
beneficial it was to be able to practice what they learned in their own classroom. The
supports noted in Table 1 regarding PD format related directly to this specific PD
experience, whereas the barriers for PD format referred to previous PD experiences
teachers have had. In other words, when teachers described their experience with this
specific PD format and the supports they had (contextualized, active learning, and a preplanned approach) they compared their current experience with this PD approach to
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previous PD approaches. For example, one teacher describes her experience, “...it was so
much [more] helpful to get in there and do it with our class. We’d much rather be active
participants just like the children than sit there and be talked to.” This finding relates back
to the fourth element of Harris and colleagues’ (2012) model for developing PD, which
recommends providing teachers with opportunities for active learning and practice of
new methods being learned.
When asked how this PD compared to others they have done in the last five years,
teachers commented that this approach differed drastically from previous PD, stating “so
many times when we do staff development it’s not that we’re learning it from doing it,
it’s just we’re listening.” Teachers responded positively to researcher-prepared lesson
plans and appreciated the ability to try out what they were learning right away without
the cognitive load of having to plan the lesson themselves. For example, one teacher
noted, “it was also fed to us so we could go into it cold, read what we were doing
and…every time you did it you got better and better and felt more secure in what you
were doing.” The fact that teachers did not have to create and plan their own lesson prior
to being able to see an example demonstrated for them relates to the third element of
Harris and colleagues’ (2012) model, in that the researchers paid attention to the teachers’
content knowledge needs. Further, the researchers recognized that some teachers may be
unfamiliar or uncomfortable with some aspects of STEAM instruction, therefore the
implementation was scaffolded because the lessons were already created for them ahead
of time. They also shared that the experience’s success was based in scheduling the
workshop around their typical schedule, “for our children it was very familiar and very
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easy for them to follow that flow because it’s what they’re used to.” This finding
corresponds directly to fifth element of Harris and colleagues’ (2012) model, because
teachers were using materials and artifacts from their own classroom to achieve a more
contextualized and authentic experience.
PD Implementation
After the PD was implemented, not only did the teachers have a deeper
understanding of the material being taught, but the students also demonstrated a more
comprehensive understanding of the material being presented. Student outcome data were
not collected for the purpose of this study; however, teachers appreciated how the
workshop facilitated and enhanced student performance. The teachers commented on
specific aspects of the lesson, for example, “I like the way that they [students] problem
solved” and “I was really impressed by their [students] creativity…it was neat to see the
different ways that their brains think about how to construct something.” According to
the teachers, students were engaged and interested in the lesson and extremely focused on
creating a final product that was meaningful to them.
When referring to planning future STEAM units or lessons, one of the
kindergarten teachers confirmed:
I think now the five of us could sit down and say let’s pick a standard that we
want to address and what book you know, now that we have kind of the skeleton
of how it all is done and how it originates and how we can flesh it out, it’s much
better than if we just got a bunch of handouts at a workshop.
Although the teachers agreed they can share materials and lesson planning
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responsibilities for future STEAM units, the lack of resources (e.g., people and materials)
and co-planning time was mentioned multiple times as a crucial impediment to continued
implementation of STEAM activities. When speaking of implementing STEAM lessons
one teacher voiced her concern stating, “…when I think of inquiry, I think that’s the
biggest piece that holds me back is when they’re seeking for information, what kind of
adult help or tool help do you have that can guide them in that search?” This quote
demonstrates the teachers’ concern about being able to provide students with adequate
and appropriate tools to assist them in finding information during STEAM lessons. This
concern can be ameliorated by planning and anticipating student’s needs during specific
lessons. For example, if teachers suspect a lesson to be particularly challenging for
students, teachers can plan to have more adults in the classroom during that time or put in
place supports that will guide students in their search.
Discussion
This paper examined how kindergarten teachers responded to a contextualized
workshop in STEAM teaching. The results suggest that this PD approach was broadly
successful in gaining teacher interest and commitment regarding STEAM teaching and
providing a successful introduction to this novel approach. For PD efforts to be
successful, teachers need to be motivated and eager to learn new strategies and skills
(Zaslow, 2009). By providing lesson plans, materials, and an active learning experience
in their personal teaching context, researchers were able to create a more receptive
mindset and buy-in among the teachers as indicated in the focus group discussion.
However, due to hesitation from participating teachers surrounding their ability to
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connect state standards to STEAM lessons and their unfamiliarity with some aspects of
STEAM instruction, next steps for designing future PD models should address these
concerns. Even though teachers struggled with making the connections at the individual
level, perhaps it would be a more manageable task in a group setting, which further
emphasizes the importance of having a common planning time to facilitate the coconstruction of meaning and shared understanding.
Key components of a successful PD model include establishing goals and
objectives, understanding classroom contexts, supplying resources, interacting with
colleagues, and follow-up consultations (Zaslow et al., 2010). By developing an
abbreviated STEAM unit of inquiry, addressing required standards, working with their
students, demonstrating high quality implementation with provided materials, and
allowing teachers scaffolded practice in their own classrooms, the authors were able to
apply many PD best practices at the same time- and resource-allocation of a traditional
‘sit-and-get’ PD workshop.
Despite only reaching five teachers, the time spent provided a more in-depth and
personalized understanding of STEAM instruction. Additionally, teachers were given the
opportunity to put those strategies into practice in their own classrooms with their
students. Although this theoretically driven approach needs further development, initial
results suggest this may be a much more effective approach to PD in situations where
time and resources are limited, even when covering a set of challenging, new teaching
practices. The PD approach implemented in this study intentionally capitalizes on the
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research surrounding adult learning and validated frameworks of teacher learning to
provide PD in a challenging and innovative approach to teaching STEAM.
Limitations
There are some substantial limitations that should be taken into consideration
when interpreting the results of the current study. Due to the small sample size, these
results cannot be generalized to the broader population due to the homogeneity of the
teachers in the study and the rural context of the school. However, the results can be
utilized to replicate or recreate a similar format of PD workshop with EC teachers.
Another limitation exists in the lack of diversity and demographics of the participants in
the study in terms of ethnicity, race, and sex. For example, all the participants were
White/Caucasian females between the ages of 30 and 50 and all had at least five years of
teaching experience. However, this could also be viewed as a strength due to the majority
of teachers in the US identifying with this demographic (National Center for Education
Statistics, 2020), making results from this study relevant to the majority of elementary
teachers.
Extant research shows that this model of PD could be even more beneficial for
pre-service or early career teachers, in that some valuable opportunities for improving
preservice teachers teaching effectiveness include allowing teachers to observe their
practice, reflect on it, and receive individualized feedback about areas of strength and
areas of improvement (La Paro et al., 2009). These were all components that were
addressed in the current study’s model of PD; however, further research is needed to
validate the effectiveness when implemented with pre-service or early career teachers.
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While the researchers’ intention is not to generalize the findings from this study to all PD
experiences, our hope was to initiate a need for change in how future PD activities are
developed, formatted, and implemented.
Implications
Findings from the current study add to the limited field of EC STEAM PD and
provide a unique perspective surrounding kindergarten teachers’ experiences with a
contextualized PD workshop. Although this approach to PD is not the first of its kind,
teachers in this study were able to reflect on their experience and share that with other EC
teachers who may be interested in learning more about this type of approach. Although
the sample of this study was limited in scope, the researchers attempted to design a
theoretically driven and validated approach to conducting effective PD workshops in
ECE.
The results of this study have implications for potential positive changes in
practice when developing future PD workshops. Additionally, these findings indicate a
need for more contextual and authentic PD opportunities to aid teachers in making
connections between teaching approaches and research-based practices in their
instructional context. Some next steps in practice are warranted based on these findings,
such as providing teachers with opportunities to connect and share resources with fellow
colleagues and allowing teachers additional planning time to successfully implement
novel instructional practices, like STEAM instruction. At the school and district level, the
results of this study may inform administrators and educators to reexamine how they
develop PD workshops and in-services for teachers, especially early childhood teachers.
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Future research should continue to expand and examine this approach to
determine best practices to developing and delivering effective professional development
to teachers. Some research topics to keep improving and moving this work forward
include investigating how teachers’ participation in this PD approach as well as others
influences student learning outcomes, exploring teachers’ informal experiences with
utilizing resources and materials to aid in implementing new strategies or instructional
approaches in their classrooms, and examining the ways in which teachers transfer what
was learned in PD workshops to the classroom.
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CHAPTER THREE
DEVELOPING A CONCEPTUAL FRAMEWORK FOR EARLY CHILDHOOD
STEAM INSTRUCTION: INTEGRATING SOCIAL EMOTIONAL COMPETENCIES
Abstract
STEAM (science, technology, engineering, arts, and mathematics) education is a
novel and innovative instructional approach to teaching that is increasingly becoming
more common in a variety of educational contexts. Children in early childhood possess
certain developmental characteristics, such as a desire to investigate, ask questions,
innovate, and problem solve, which make them ideal learners to engage in STEAM
instruction. Further, the context of early childhood (EC) classrooms exemplifies an
environment conducive for cultivating authentic hands-on play-based learning,
exploration, and collaboration. The purpose of this conceptual paper is to propose a
model of STEAM instruction for early childhood educational settings that integrates
STEAM instructional practices, contextual aspects of the classroom environment, and
explicit teaching aimed at supporting and developing students’ social emotional
competencies. Findings from this paper seek to fill a gap in the literature surrounding the
creation of a novel framework to implementing with the EC classroom. Implications for
the development of responsive teacher PD opportunities are discussed.
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Introduction
STEAM (science, technology, engineering, arts, and mathematics) education is a
novel and innovative instructional approach to teaching that is becoming more common
in a variety of educational contexts (Allina, 2018; Daugherty, 2013; Perignat & KatzBuonincontro, 2019). STEAM education’s foundations focus on a transdisciplinary
approach to teaching based on real-world scenarios (Quigley et al., 2017). Further, this
instructional method encourages students to solve relevant and authentic problems using
collaboration, critical thinking skills, and inquiry-based strategies (Kim et al., 2018;
Sullivan & Bers, 2015). STEAM instruction should be introduced in early childhood
education (ECE) because young children have distinct developmental characteristics as
learners, as well as the unique context of early childhood classrooms (Banko et al., 2013;
DeJarnette, 2012; Moomaw, 2013). Children in the early childhood period of the lifespan
possess certain developmental characteristics, such as a desire to investigate, ask
questions, innovate, and problem solve, which make them ideal learners to engage in
STEAM instruction (Chesloff, 2013; Jamil et al., 2017). Further, the ECE classroom
context exemplifies an environment conducive for cultivating authentic hands-on playbased learning, exploration, and collaboration (Christenson & James, 2015; Sharapan,
2012).
Successful implementation of STEAM instruction requires that students
effectively use various social emotional competencies (SEC), such as problem-solving
strategies, effective communication and collaboration skills, and emotional regulation
(Garner et al., 2018; Hansel, 2015). These skills are just beginning to develop in the
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preschool and kindergarten years, which demonstrates that this age is a critical
development period for young children and that explicit instruction is needed to cultivate
these skills (Bodrova & Leong, 2008; Jones & Kahn, 2017; Mann et al., 2016).
Therefore, introducing STEAM in ECE, unlike in higher grades, requires explicit
instruction and modeling of SEC since theses abilities are still developing and cannot be
assumed to already exist within each learner at this young age. STEAM instruction lends
itself to supporting children’s development of SEC through the inherent use and practice
of problem-solving strategies, critical thinking skills, and collaborative efforts (Chesloff,
2013; Lindeman & Anderson, 2015).
A STEAM model for ECE should include explicit instruction in supporting and
developing students’ burgeoning SEC, as well as incorporate best practices related to
STEAM instruction, however, such a model does not currently exist. Therefore, the
purpose of this conceptual paper is to propose a model of STEAM instruction for early
childhood educational settings that integrates STEAM instructional practices, contextual
aspects of the classroom environment, and explicit teaching aimed at supporting and
developing students’ SEC. First, an overview of how STEAM education has been
conceptualized and its historical context will be explained. Next, advantages of
introducing STEAM instruction in ECE settings, as well as specific examples of what
STEAM instruction looks like in these settings will be outlined. Reasons for why
STEAM instruction lends itself to supporting children’s SEC development will be
discussed. Then, current STEAM instructional models will be examined, and a proposed
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new conceptual model will be introduced and described in detail. Finally, potential
challenges of implementing STEAM instruction in ECE will be explored.
The following guiding questions frame this conceptual paper:
1. What current conceptualizations of STEAM and SEC exist in the early
childhood literature?
2. Why should STEAM instruction be introduced in ECE?
3. In what ways does STEAM instruction lend itself to supporting children’s
developing SEC?
4. How can explicit instruction in developing students’ SEC be integrated into
STEAM instruction in an ECE classroom?
Overview of STEAM Education
Due to the recent emphasis on science, technology, engineering, and math
(STEM) careers over the past few decades, policy makers and educators are beginning to
recognize the importance of helping children develop the necessary skills to succeed in
these career fields and function in a world where twenty-first century skills are highly
valued (Moomaw, 2013). STEM is identified as a meta-discipline that links applications
in content areas disciplines to create knowledge as a whole (Johnson, 2012). STEM
education’s context is commonly described as ranging from kindergarten to 12th grade,
however, research on STEM education has generally emphasized upper elementary and
secondary education settings (Merrill & Daughterty, 2010; Moorehead & Grillo, 2013).
This age focus has led to limited attention and research focused on teaching STEM in
ECE settings.
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An emerging body of research has revealed that early STEM experiences
(preschool to third grade) can enhance children’s knowledge, skills, and dispositions
needed for the jobs of the future, as well as prepare students for an economy that seeks
innovate solutions to complex problems (Aronin & Floyd, 2013; Chesloff, 2013;
DeJarnette, 2012; New, 1999). For example, Chesloff (2013) argues that “concepts at the
heart of STEM –curiosity, creativity, collaboration, and critical thinking –are in
demand…they also happen to be innate in young children” (p. 27). Clayton (2019)
contends that delaying STEM exposure increases the chances that certain kids will never
see themselves as scientists, programmers, or engineers. Thus, if STEM education does
not begin until upper elementary or middle school, educators will miss out on numerous
opportunities to take advantage of young children’s natural abilities.
Despite the recent surge in implementing STEM education in schools, some
researchers believed there was a component missing that could make STEM more
accessible and relevant to a wider variety of students and learners (Masata, 2014).
Consequently, one way STEM has been re-conceptualized is through STEAM, where the
“A” represents the arts. John Maeda, former president of the Rhode Island School of
Design (RISD) advocated for the movement from STEM to STEAM, arguing that adding
the arts allows for innovation through design thinking and creativity (Allina, 2018).
STEAM instruction is conceptualized as a transdisciplinary learning process that reaches
across content areas and asks students to problem solve using real life scenarios (Quigley
et al., 2017). Although STEAM education is in its early stages, especially in ECE, initial
findings indicate that STEAM-based curricula increase motivation, engagement, and
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effective disciplinary learning in STEM areas (Kang et al., 2012). A misconception about
STEAM instruction compared to STEM is that the arts focus primarily on a finished
product, rather than a process of learning through thinking, planning, and creating or
performing a work of art (Perignat & Katz-Buonincontro, 2019). However, arts inclusion
is advantageous, as it makes the other disciplines more relevant to a broader audience of
students and aids in the connection to real-world situations (Kang et al., 2012). Due to the
limited research literature in STEAM instruction, especially in ECE, literature
surrounding STEM education was drawn upon to supplement the existing STEAM
literature and support the contention that additional research on STEAM instruction in
ECE is needed. At times throughout this conceptual paper, STEM and STEAM are used
interchangeably when discussing research in the literature to represent similar
instructional approaches, as well as to assuage the limitation in the existing STEAM
literature.
Many high-quality early childhood programs adopt a constructivist learning
approach (Lindeman et al., 2013). Constructivism posits that “learning involves the active
creation of mental structures rather than the passive internalization of information
acquired from others or from the environment” (Nathan & Sawyer, 2014, p. 24). STEM
and STEAM have foundations in a constructivist learning approach in that practices
within this theory include, but are not limited to, problem and project-based learning;
inquiry learning; authentic, contextual and experienced based learning; collaborative and
community learning; critical and higher order thinking; and other aspects of studentcentered learning (Yakman, 2010). Additionally, Yakman (2010) contends that STEM
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and STEAM have underpinnings of holistic learning because they are geared toward
educating the whole learner and are based in pedagogical foundations focusing on
integration, themes, inquiry, discovery, or reality-based education.
When applying STEAM to ECE contexts, some of these same principles and
practices previously mentioned have a basis in the early childhood Approaches to
Learning domain developed by Kagan, Moore, and Bredekamp (1995) for the National
Education Goals Panel (Chen & McNamee, 2011). Approaches to learning is just one of
five domains that were included in the National Education Goals Panel document. This
domain focuses on how children learn and refers to the skills and behaviors children use
to engage in learning. These approaches to learning focus on five specific dimensions: (1)
openness to and curiosity about new tasks and challenges; (2) initiative, task persistence
and attentiveness; (3) a tendency for reflection and interpretation; (4) imagination and
invention; and (5) cognitive styles (Kagan et al.,1995). The dimensions included in the
approaches to learning domain have direct representations in the foundations of STEM
and STEAM instruction. For example, STEAM instruction emphasizes inquiry-based
learning, curiosity, creativity, and invention. Since these approaches to learning were
developed with a focus on young children and how they engage in learning, there is a
natural connection between introducing STEAM instruction in ECE and the ways in
which young children learn.
While STEAM instruction is increasingly becoming more well-known and
prevalent in schools, some tensions exist regarding the best ages to introduce students to
STEAM concepts, skills, and practices (Chesloff, 2013), as well as what STEAM
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instruction should look like at various developmental levels. The following section will
address the rationale and justification for why introducing STEAM in EC is
developmentally appropriate, together with why EC classrooms lend themselves to
supporting this type of instructional approach.
Why STEAM in ECE?
Early childhood is the ideal developmental period to introduce STEAM
instruction for two reasons: First, there is something developmentally distinct about
young children as learners that makes this stage of development appropriate for STEAM
instruction. For example, during this phase children are primed for exploration, inquiry,
innovation, curiosity, problem solving, creative thinking, and collaboration (Chesloff,
2013; Jamil et al., 2017). Second, ECE classrooms are inherently designed for fostering
exploration, play-based learning, collaboration, and authentic and hands-on experiences
(Christenson & James, 2015; Sharapan, 2012). Therefore, children’s characteristics and
abilities at this age are ideal for introducing STEAM instruction. In addition, the many
contextual strengths of early childhood classrooms present an added advantage. The
specific developmental characteristics of young learners and the contextual advantages of
EC classrooms will be outlined in the following two sections.
Characteristics of Young Learners
According to Piaget (1964), children in the early childhood stage of development
internally construct knowledge through physical and mental action. Further, children
(approximately aged 2-7) are in the preoperational stage of cognitive development in
which children utilize symbolic representation and language to express and make sense of
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their thoughts and ideas. Children at this age are using play and objects in their natural
environment in creative ways as a means to understand the world around them. Similarly,
Vygotsky (1978) agreed that young children construct knowledge through action, but he
believed thinking and understanding began as an external process that then becomes more
internalized. Vygotsky believed children learned through play and believed that social
interaction and language were imperative to development. Further, Jones’ (2011) research
found that seventy-five percent of all children learn by doing, which makes a
constructivist approach to learning ideal for young children.
Piaget referred to children at this stage of development as “little scientists” due to
their fascination with exploration and possession of innate curiosity (Piaget, 1964).
Young children can all be considered scientists in that they are constantly conducting
experiments in their natural world which helps them make discoveries and construct
understanding of phenomena. For example, when they are building a tower with blocks
and it becomes too high and falls, children want to figure out why that happened so they
can fix their mistake for future builds. Children are naturally curious, inquisitive, and
observant which propels them with the drive to make sense of the world around them and
positions them at a crucial stage for learning about STEAM content (DeJarnette, 2018).
In addition to children possessing scientific characteristics, young children are
also adept at identifying problems and have the innate desire to solve them, which are
similar to characteristics that engineers possess. Christenson and James (2015) provide an
example in which a teacher in a preschool classroom introduced her students to the
engineering design process utilizing activities taking place in the block center. Students
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learned how to define problems, research solutions, build and test prototypes, and share
the results with friends and family. After guiding children through various activities
during a curriculum unit on community, she found that by introducing students to the
engineering design process, they became more inventive and excited about their work
and they could apply critical thinking skills and work together to achieve a common goal
(Christenson & James, 2015). This example demonstrates that although preschool
students are young and are still developing academic content knowledge, they have the
capability to act as engineers and scientists by using skills sets necessary for each
profession.
At the foundation of STEAM disciplines lie problems that need to be solved, thus
“young children presented with a problem (science) have the ability to collaborate and
work together to create a design (art) as a solution to a problem (engineering) while using
available materials (technology) and strategies (math)” (DeJarnette, 2018, p. 107). The
developmental phase of early childhood is an advantageous time to introduce students to
STEAM instruction due to children’s focus on creativity, problem-solving, and
exploration (Jamil et al., 2017; Sharapan, 2012). In addition to children’s love for handson, real-world experiences, most children enjoy exploring and creating visual art, music,
dance, and dramatic play (Butera et al., 2016). Further, the arts provide children with
opportunities to support their creative and strategic thinking using tools and their
immediate surroundings in innovative and novel ways to solve problems.
Since teachers are the implementers of STEAM instruction, their opinion on the
readiness for children to engage in these practices is important. For example, a study
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conducted by Park and colleagues (2017) examined early childhood teachers’ beliefs
about their own readiness for teaching STEM. Their study revealed that “teachers tend to
believe that early childhood STEM education is critical and developmentally appropriate
for building foundational concepts, knowledge, and skills related to STEM subjects”
(Park et al., 2017, p. 286). This demonstrates that ECE teachers, who are the ones who
are implementing these instructional strategies, feel that their students are not only
capable of understanding knowledge and skills related to STEM subjects, but also
introducing these concepts early is developmentally appropriate.
Contextual Strengths of Early Childhood Classrooms
Early childhood classrooms are designed to support and foster exploration, playbased learning, authentic hands-on experiences, and collaboration among children
(Bodrova, 2008; Chen & McNamee, 2011). By using centers or stations, children are
afforded the opportunity to experience the unique and signature features of an ECE
classroom. For example, most ECE classrooms have at least one of the following centers
or areas for children to participate in: dramatic play area, water or sand table, block
center, technology area, and creative arts station. While ECE classrooms’ physical spaces
are important contextual elements, other aspects are also useful, such as the instruction
tends to be more unit/inquiry based with less separation of content areas than later in
school, and the same teacher tends works with the same students throughout the day,
allowing for more fluid integration between disciplinary ideas and/or themes (Apps &
MacDonald, 2012; Roskos & Neuman, 2011). Providing children with several avenues to
explore, practice, and develop competencies not only regarding academic content, but
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other valuable skills such as collaboration, problem solving, critical thinking, and
emotional regulation, can all be viewed as valuable learning opportunities.
Christenson and James (2015) promote children’s block center activities as a way
for children to engage in the engineering design process and learn the skills that go along
with being an engineer. These practical skills of defining problems and identifying
solutions and experimenting with different ideas to find the one that best solves the
problem can be transferred to other content areas and further aid in the development and
engagement of inquiry-based practices. Similarly, Wang and colleagues (2013) found that
when teachers facilitate the engineering design process, the amount of time children
engage in an activity increases, as does the number of engineering behaviors they exhibit
and the likelihood that they will finish the activity. Additionally, Christenson and James
(2015) found that block play and the use of the engineering design process encourages
fine and gross motor skills development, collaboration and cooperation, and literacy
acquisition. These are all valuable skills and abilities that when modeled, practiced, and
implemented provide children with invaluable experiences that can bolster social,
cognitive, and academic success.
Relatedly, Hansel (2015) and Lindeman & Anderson (2015) have also examined
the impact of adding blocks into ECE classrooms and what developmental benefits
accompanied that form of play. Hansel (2015) identifies the ways in which blocks can
promote SEC, cognitive skills, and fine/gross motor skills. The author describes how
building blocks offer rich opportunities for children to develop social and emotional
competencies through dramatic play. Additionally, she acknowledges that block play
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hones children’s cognitive skills, such as language development, problem-solving skills,
and ability to understand abstract concepts. Hansel (2015) contends that block play can
be utilized in teaching STEAM concepts through concrete experiences and investigations.
On a similar note, Lindeman and Anderson (2015) also recognize the countless benefits
of infusing blocks and block play in early childhood classrooms, as well as how block
play relates to STEAM concepts. The authors tout that block play encourages children to
interact with STEAM content in authentic, meaningful, and hand-on ways. Block play
reinforces SEC as well, in that it enhances children’s ability to solve problems using
collaboration and communication with peers and adults.
Another space that is often present in most ECE classrooms is some form of a
technology area that may contain items such as iPads, tablets, laptops, or desktop
computers. As technology becomes more prevalent and advanced in our society today,
children need to develop the necessary skills to navigate this highly technical world now
and, in the future. (Kazakoff et al., 2013; Lindeman et al., 2014). However, it is important
to note that technology is not simply screens, robotics, and the Internet, but rather
technology can include the designing, building, and use of tools by humans to solve a
problem or make life easier (Lindeman et al., 2014). Due to the continued prevalence of
technology, ECE teachers are tasked with the job of ensuring students are properly
prepared to function and be succeed using various forms of technology. Lee and
colleagues (2013) recognized this need and designed a study to examine how technology
can foster peer interactions and collaboration in a kindergarten robotics summer
workshop. Researchers were interested in determining the effect of teaching these skills
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using a structured versus unstructured robotic curriculum. Findings indicate that to
achieve the best results that promote higher levels of peer collaboration, a less structured
learn-by-doing approach might be the most useful for teachers when integrating
technology in their classroom (Lee et al., 2013). This study demonstrates the value of
allowing children the time and space to solve collaborative problems on their own while
the teacher takes on more of a facilitator role.
Comparably, Kazakoff and colleagues (2013), examined the impact of
programming robotics on children’s sequencing ability during a 1-week intensive
robotics workshop at an early childhood STEM magnet school. The researchers made the
connection between computer programming, a common skill children learn and practice
in ECE, sequencing and a necessary skill to utilize when solving complex problems.
Children’s sequencing skills were assessed before and after the programming and
robotics curricular intervention. After participating in computer program activities using
a developmentally appropriate programming language, children’s sequencing skills were
assessed again. Results indicated that children who participated in the 1-week robotics
and programming workshop experienced significant increases in the post-test compared
to pre-test sequencing scores (Kazakoff et al., 2013). This demonstrates that even a brief
intervention, program, or area in a classroom that focuses on developing technological
and real-world skills can yield significant benefits for children in the early childhood
stage of development.
Integrating SEC into STEAM Instruction
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For STEAM instruction to be successful in any classroom, including ECE
classrooms, children must possess the necessary SEC to carry out the activities and tasks
designated by the specific STEAM activity. These competencies are necessary if teachers
and children wish to achieve STEAM instruction’s benefits, such as increased use of
collaboration, inquiry-based strategies, and problem-solving skills (Sharapan, 2012).
Introducing STEAM instruction in ECE settings requires the explicit instruction of social
emotional skills, since these skills are still in the development and refinement process. In
the following section, SECs will be defined, their importance will be examined, and
examples will be provided demonstrating the benefits of integrating explicit instruction in
SEC into STEAM instruction.
Importance of Social Emotional Competencies
Healthy social and emotional development in the early years lends itself to
positive developmental and life outcomes in the future (Bian et al., 2017). The early
childhood developmental period is an especially critical time to cultivate these
instrumental social/emotional life skills, which will set the stage for school readiness and
success (Mann et al., 2017). For example, when beginning school, children must be able
to properly function in groups, follow directions and rules, and cooperate with peers,
among other things (Mathis & Bierman, 2015). Recently, there has been an emphasis
placed on the importance of developing children’s social and emotional skills, which has
led to more schools adapting social emotional learning (SEL) programs and/or providing
teachers with more PD surrounding these skills (Greenberg et al., 2003). Broadly, social
emotional skills and competencies are of particular importance not only for developing
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emotional regulation (Izard et al., 2001), cultivating healthy relationships (Rose-Krasnor,
1997), and promoting positive psychological well-being (Norona & Baker, 2014), but
also for ensuring children are adequately prepared to enter formal schooling (Blair,
2002). Research show that children with high social and emotional competence levels are
better able to develop and maintain peer relationships and understand and manage
emotions (Denham, 2006). Delays in emotional regulation when entering school puts a
greater risk for sustained social and academic difficulties (McClelland et al., 2006).
Furthermore, social and behavioral issues at school entry are associated concurrently and
longitudinally with poor academic and social outcomes (Walker & MacPhee, 2011).
However, despite the emphasis on social emotional skills for school success,
many children do not possess the necessary level of social emotional competence to
function effectively in school (Sheridan et al., 2010). For example, 46% of kindergarten
teachers have reported that more than half of their incoming students did not possess the
basic social and emotional competencies to succeed in school. Furthermore, 34% of
teachers reported that more than half of their entering kindergarten students had
difficultly working independently (a function of cognitive regulation), and 30% stated
that more than half of children enter kindergarten with difficulties working cooperatively
in a group (Rimm-Kaufman et al., 2000). When students have not mastered these basic
social emotional skills, they have extreme difficulty focusing and learning academic
content; therefore, EC teachers tend to place a heavy emphasis on developing students’
SEC prior to or in parallel with teaching traditional academic material.
Defining SEC’s Components
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Within the literature over the past few decades, some conceptual issues exist in
how the construct of SEC (skills, processes, outcomes, etc.) are defined, codified, and
operationalized (Jones et al., 2016). This leaves researchers with the daunting task of
sifting through the extant literature to construct a germane and cohesive definition of
children’s social emotional skills. To mitigate this task, Jones and Bouffard (2012) have
established an initial organizing framework for SEL with three conceptual categories as
the core domains of SEC. The three conceptual categories are social/interpersonal skills,
emotional processes, and cognitive regulation (Jones & Bouffard, 2012). This operational
definition and conceptualization of SEC will be utilized throughout this conceptual paper.
Social/interpersonal skills. This component refers to behaviors that help children
interact positively and effectively with others (Jones & Bouffard, 2012). Some
social/interpersonal skills include recognizing and understanding social cues, effectively
interpreting other’s behaviors, and having positive interactions with peers and adults
(McClelland et al., 2017). Specific examples of how these skills are utilized in children’s
daily life and/or school contexts include sharing, taking turns, cooperating, making and
keeping friends, resolving conflict, and appropriately responding to various social
situations.
Emotional processes. This component includes the skills children need to
manage their emotions effectively as well as recognize others’ emotions (Jones &
Bouffard, 2012). These processes include skills such as emotion knowledge (the ability to
recognize and label emotions accurately), emotion regulation (managing emotions and
controlling how and when we express them), perspective taking, and empathy
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(McClelland et al., 2017). Some examples of how these skills are demonstrated in early
childhood include articulating feelings while experiencing various emotional states,
understanding other’s emotions, controlling inappropriate emotions, and coherently
communicating instructions, thoughts, or emotions.
Cognitive regulation. The third component includes attention and inhibitory
control, working memory, and cognitive flexibility or set shifting (Jones & Bouffard,
2012). These cognitive regulation skills enable children to focus and switch from one task
to another, listen to and remember instruction and inhibit impulses (McClelland et al.,
2017). Critical thinking and problem-solving skills are also included in this domain.
Critical thinking has been a long-valued skill in society and a requirement for students
and citizens if they wish to be productive and successful members of society (Allina,
2018). Critical thinking encompasses many skills that develop at different rates
depending upon one’s cognitive maturity and developmental level, therefore it is critical
that EC teachers consider individual students’ level of critical thinking when designing
lessons and activities. Characteristics of critical thinking include the ability to reason
effectively, use systems thinking, make judgements and decisions, and solve problems.
Some examples of these skills include active listening, following multi-step directions,
planning and organizing, setting goals, and solving problems of varying complexity.
Translated to ECE, this could entail developmentally appropriate levels of higher order
thinking skills such as cause-effect, similar/different, sequencing, prediction, and
metacognition (Lindeman et al., 2014).
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The aforementioned operational definition of SEC is most applicable in early
childhood settings due to its emphasis on the foundational skills necessary for success in
school and beyond. Emotional processes, social/interpersonal skills, and cognitive skills
are encountered daily in ECE classrooms. For example, students are learning to interact
with one another in a prosocial manner which includes using appropriate communication
skills to clearly articulate their emotional or cognitive needs to their peers and adults
(Eisenberg et al., 2010). ECE teachers tend to have a keener understanding of how these
processes develop and what skills students need to succeed compared to most of their
upper elementary or secondary counterparts (Butera et al., 2016). For example, they often
use experiences and interactions that take place in the classroom as teaching opportunities
by addressing certain social or emotional situations that may arise.
Examples of STEAM & SEC IN ECE
In an attempt to merge social emotional skills and STEAM education, Garner and
colleagues (2018) designed a STEAM Social Emotional Life Skills (SEL) program to
implement in an elementary afterschool and summer-based kindergarten through eighth
grade setting. The STEAM SEL program was “focused especially on the understanding,
expression, and regulation of emotions because the experience of learning science is
connected to and evolves in relation to emotional output of both children and their
teachers” (Garner et al., 2018, p. 890). The researchers argue that STEM education is
well-suited to learning about emotion-related skills and that the addition of the arts only
further enhances that learning. Further, similar to other researchers in the field (Jones et
al., 2016), Garner and colleagues (2018) believe that social emotional competence is a
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multidimensional construct and their program’s curriculum must reflect a range of socialcognitive competencies, sometimes referred to as 21st century life skills (Garner et al.,
2018). These skills include communicative competence, creativity, the ability to work
collaboratively, and critical thinking skills (Greenberg et al., 2003). Greenberg and
colleagues (2003) assert that schools should not only focus on teaching academic and
content knowledge, but also focus on teaching students how to interact in socially,
emotionally, respectfully, ethically, and responsible ways to become successful and
engaged citizens in society. When these 21st century skills are described in that manner, it
appears that SEL is an inherent result of STEAM instruction’s emphasis on collaboration,
problem solving and critical thinking skills, communication, and creativity. However, a
gap in the literature exists in that researchers have not fully investigated the implications
that STEAM instruction has on children’s burgeoning social-emotional skills in an ECE
context.
ECE teachers tend to be more comfortable and in tune with fostering children’s
social emotional development than their secondary education counterparts, due to the
nature of how ECE classrooms are designed and established (Torquati et al., 2013).
Developmentally, children in early childhood period are learning to regulate their
emotions, work collaboratively, problem solve, communicate effectively, and interpret
social cues (Jones & Bouffard, 2012). These necessary life skills form the basis for
children’s later success in school and life. Using STEAM instruction to assist in
developing these social emotional skills appears to be a natural progression in ECE
classrooms. For example, Sharapan (2012) recognizes the connection between Fred
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Rogers’ (from Mister Rogers’ Neighborhood) approach to early childhood learning and
STEAM concepts, as simply “understanding the world around us” (p. 37). Fred Rogers
believed that STEAM concepts were just part of children’s everyday language, rather
than intimidating academic concepts (Sharapan, 2012). Sharapan (2012) conceptualizes
each STEAM term in simple language that is accessible for educators and children alike:
(S) science is about nurturing a sense of wonder and curiosity, (T) technology is just a
fancy word for tools, (E) engineering starts with identifying a problem and then moves
ahead to thinking about solutions and trying them out, (A) the arts allows children the
opportunity to illustrate STEM concepts in creative and imaginative ways, and (M)
mathematical thinking includes comparing, sorting, working with patterns, and
identifying shapes. Most effective ECE teachers already incorporate these concepts into
their daily activities and lessons, while also developing children’s social emotional skills.
These teachers take advantage of teachable moments by explicitly addressing the
application and extension of lesson content to other contexts and the modification of
relationships and social norms (Jones & Bouffard, 2012).
While the examples provided demonstrate the immeasurable advantages for
introducing STEAM instruction into ECE contexts, as well as the benefits to developing
children’s SEC and other applicable skills, such as collaboration, creativity, and critical
thinking, there still exists a need to develop an integrated framework that incorporates the
components of effective STEAM instruction and the explicit instruction of SEC into a
single model for ECE contexts. In the following section, existing STEAM instructional
models will be examined and the rationale for why the current models are not
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developmentally appropriate or applicable to EC settings will be discussed. Finally, a
new model of STEAM in early childhood will be presented and described.
Moving Toward a New Model of STEAM Instruction in ECE
Examining Current Models of STEAM Instruction
One STEAM education model is proposed by Yakman (2010). She
conceptualized STEAM as a framework for teaching across the disciplines. More
specifically “science and technology are interpreted through engineering and the arts,
which are all based in mathematical elements” (Yakman, 2010, p. 3). This STEAM
instruction model focuses on the specific discipline components of the acronym and what
those each entail. While she does discuss how her conceptualization of STEAM relates to
functional literacy, constructivism, holistic education (Yakman, 2010), she states that
most aspects of her model are relevant to middle school or secondary educational
settings, while only a small portion of her discussion mentioned STEAM in primary
settings. Even when mentioning how her model of STEAM can be applied to primary
settings, she did not delve further into specifics of what it would look like in an ECE
context or what other components should be included. While this model provided a
“jumping off” point for other researchers to create and design their own interpretation of
STEAM, there are components missing that need to be expanded on, such as SEC’s
inclusion.
Bequette and Bequette (2012) also re-conceptualize STEAM and propose that
teachers, and art teachers in particular, should utilize their disciplinary foundations in
design, aesthetic, and creative thinking through a STEM-focused lens in order to make
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connections with the problem-solving process in engineering. They believed that
including art and design in STEM curricula is a natural progression since people in
STEM careers already incorporate elements of art and design into their daily work
(Bequette & Bequette, 2012). While their contribution is beneficial for moving the field
forward and making progress toward a model that is applicable to a variety of settings,
their model focuses on secondary or postsecondary contexts, rather than ECE, and does
not include a specific focus on or mention of how this model contributes to developing
students’ social emotional skills. While the limited SEC emphasis is not inherently an
issue for older students, it does present a limitation for younger learners in the fact that it
cannot be applied to all academic settings, more specifically ECE contexts, because it
does not address students’ emerging SEC which is a key element of ECE.
Another existing conceptual model of STEAM (Quigley et al., 2017) includes two
broad domains (instructional content and learning contexts) and three dimensions under
each domain. The instructional content domain includes the dimensions of problem-based
delivery, discipline integration, and problem-solving skills. The learning contexts domain
includes the dimensions of instructional approaches, assessment practices, and equitable
participation. While this model is valuable and more developmentally appropriate for
students in upper elementary grades, there are components that are absent that make it
germane for ECE; for example, the explicit instruction and recognition of students’
differing and currently developing abilities related to SEC. This conceptualization
suggests, in general, that children already possess the necessary SECs required to
successfully carry out STEAM projects and scenarios, which is not always the case in
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ECE classrooms. The emphasis tends to be more on the content or factual knowledge that
goes along with STEAM lessons rather than an intentional and explicit focus on
developing SECs to the degree that is needed for young children to carry out those
lessons, which makes sense developmentally for upper elementary and secondary
students. This is not to say that this model completely disregards these process skills or
SEC because it does recognize students need to utilize problem-solving skills, which
comprise some aspects of SEC, such as interactional and cognitive skills. However, for
students in the early childhood stage of development for whom these SEC are not
innately present, it would be more valuable for teachers to focus on how to apply these
skills during STEAM instruction and activities through explicitly taught lessons that
integrate SEC via developmentally appropriate teaching strategies. For these reasons, a
more comprehensive STEAM framework designed specifically with ECE students’ SECs
and developmental needs in mind would be an asset to the extant literature.
A Model of Early Childhood STEAM Instruction
Traditionally, the extant research primarily focuses on STEAM education for
upper elementary or secondary students, however this trend is beginning to shift, and
educators are realizing how STEAM education can not only benefit students at all levels,
but can be even more valuable when introduced in ECE settings as previously described
(Chesloff, 2013). Most recent research has focused on STEM/STEAM instructional
content, purpose, and implementation (Perignat & Katz-Buonincontro, 2019),
STEM/STEAM educational policy (Johnson, 2012), and the benefits of introducing
STEAM in ECE contexts (Moomaw, 2013; Sharapan, 2012). Markedly less attention has
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been given to developing a model to aid in ECE teachers’ conceptualization and
understanding of what components are included in STEAM instruction, as well as how to
explicitly integrate SEC within this instructional approach. This presents an area of
research that could significantly impact how STEAM in ECE is viewed, in that although
STEAM instructional content is important, the characteristics of a young learner, the
unique composition of ECE classroom environments, and the explicit instruction of SEC
are just as valuable. Further, because academic knowledge and SEC develop and operate
together, efforts to promote them should be designed to support both simultaneously
(Jones & Bouffard, 2012).
Currently, a conceptual model that integrates developmentally appropriate social
emotional competence skills as an essential component of STEAM content in ECE does
not exist. This burgeoning area of research could provide ECE teachers with a framework
for how to integrate foundational skills, such as SEC, with conventional academic
content, evidenced in STEAM instruction, while simultaneously addressing compulsory
standards, providing assessment driven instruction, and supporting equitable practices. To
address the current gap in the literature, a new conceptual framework has been developed
that integrates aspects of SEC into instructional practices and classroom environment for
ECE teachers to reference and utilize in their classrooms. This framework is depicted in a
process model (see Figure 1) which will be outlined and explained below.
Figure 1
Conceptual Model: STEAM Instruction in ECE
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Both instructional practices and the classroom environment are necessary
components of quality ECE settings that work together and influence one another to
achieve the desired outcome evidenced through the students’ development of SEC. The
SEC acquired by the learner can then be translated through participation in instructional
practices and the classroom environment. This process is cyclical in that instructional
practices, classroom environment, and SEC are continuously being integrated, developed,
and practiced repeatedly through students’ engagement with the dimensions that will be
outlined below. Further, students’ increasing proficiencies with utilizing SEC aspects will
influence how they interact with the classroom environment and interpret instructional
practices, hence the arrows leading back to both dimensions. This process works the
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other way as well in that participation in instructional practices and the classroom
environment will inform and strengthen students’ SEC development.
For example, as students engage in STEAM activities that encourage
collaboration between group members to solve a common problem, their
social/interpersonal skills will improve with continued practice. However, the process of
learning to successfully collaborate initially needs to be explicitly guided and heavily
facilitated by the teacher. Prior to beginning the activity, the teacher and students should
discuss guidelines for how to effectively collaborate and provide specific examples or
role play what that looks like. The teacher should provide students with directive
feedback and guidance throughout the process and intervene in the group as necessary.
More specifically, when students are working together collaboratively, all students should
have a voice to openly express their ideas and feel respected by their fellow group
members (equity supporting). If the teacher notices that part of the group is not adhering
to this guideline, he/she should intervene to redirect and refocus their attention to the goal
they are trying to accomplish. It is important for teachers to be aware of and understand
how these instructional practices and the classroom environment can be used to support
children’s SEC and vice versa.
Instructional Practices
The instructional practices domain refers to four interconnected dimensions:
standards alignment, discipline integration, assessment driven, and problem focused. The
rationale for placing these four dimensions together is that they all represent components
of effective STEAM practices and high-quality instructional strategies in ECE (Blank,
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2010; Moomaw & Davis, 2010). In other words, successful STEAM instruction
implementation should include integrate multiple disciplines that are focused on real
world problems, curriculum should be designed based on the standards, and
developmentally appropriate assessment strategies should be used to guide and inform
current and future instruction.
Standards Alignment
Due to the current emphasis on standards-based teaching and instruction (Haslip
& Gullo, 2018), an alignment to standards is a high priority for teachers and an essential
teaching aspect in any setting, including ECE. When teachers plan their lessons, it is
imperative for them to choose material that supports mastery of specific learning
standards or objectives, as well as consistently and clearly communicate these to students
(National Association for the Education of Young Children, 2009). Some teachers may
be surprised that STEAM instruction is not just another “add-on” to their current
curriculum that needs to be squeezed into their already full schedule, but rather most of
the practices they already incorporate into their classroom align well with STEAM
instruction (Jamil et al., 2017). For example, Jamil and colleagues (2017) conducted a
mixed methods study examining ECE teacher beliefs about STEAM education after a PD
conference and found that some teachers view STEAM lessons as engaging for students
but believe it is disconnected from the curriculum and standards. This demonstrates that
teachers need more directive instruction surrounding how to incorporate standards into
STEAM based lessons. Also, a shift in teacher’s thinking needs to occur to allow them to
uncover innovative ways that STEAM instruction can be seamlessly integrated in their
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current curriculum and compulsory standards.
Discipline Integration
Discipline integration captures the ways in which ECE teachers present material
from multiple disciplines or content areas (science, technology, engineering, arts, and
math) in clear and connected ways (Quigley et al., 2017). Further, learning can be most
meaningful when it takes place across disciplines and is rooted in developmentally
appropriate practices in ECE (Copple et al., 2013). Lessons, scenarios, and discipline
integration must be developmentally appropriate for early learners; therefore, teachers
must be intentional when choosing or designing activities to reflect the developmental
level of their students. Further, integrating disciplines must make practical sense and
occur organically, rather than adding all the disciplines into one STEAM scenario
because teachers believe that for it to be considered a “STEAM lesson” all disciplines
must be present. For example, Quigley and colleagues (2017) found that when certain
content areas are forced into the problem scenario or STEAM lesson, students become
disengaged from the learning and it is no longer relevant or connected to the problem.
Assessment Driven
Classroom practices should also be inherently assessment driven, in that ECE
teachers should consistently engage in formal and informal assessment techniques to
inform future instruction, evaluate individual student progress, and provide necessary
supports or services (Snyder et al., 2008). Assessment techniques should be an iterative
process of refining instruction and an authentic evaluation of learning using multiple
forms of data (Snyder et al., 2008). For example, if a teacher evaluates a student’s ability
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to engage in problem solving strategies in a collaborative setting, they should observe the
student while engaged in a task that requires students to work together to find a solution
to a problem and base the assessment on how the student performs against an established
benchmark.
Problem Focused
Problem focused refers to the method used to design a lesson or unit, in that it
should focus on real world problems or scenarios that students are invested in and
familiar with. Further, the problem should be not only be authentic, but also meaningful
to student’s lives and something they are passionate or care about. For example, a
preschool engaged students and families in a yearlong STEAM investigation which
sought to solve the problem of children not being able to see over a tall wooden fence on
their playground (Weatherly et al., 2017). Students, teachers, and families researched,
designed, modeled, and redesigned various solutions to the problem which ultimately
resulted in building a treehouse so students could finally see the other side of the tall
fence. This problem scenario was realistic and meaningful for students, therefore they
were constantly engaged and invested in figuring out a feasible solution. Moreover,
lessons should include a purposeful connection across disciplines, however, not all
lessons and scenarios will address all the five content areas. Rather, the important caveat
is that the integration across disciplines is natural and based on real-world scenarios
relevant to students’ lives.
Classroom Environment
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The classroom environment domain refers to four interconnected dimensions:
collaborative, authentic and play centered, inquiry-based, and equity supporting. The
rationale for placing these four dimensions together is that they all exemplify
fundamental characteristics within ECE classrooms (National Association for the
Education of Young Children, 2009) and STEAM instruction (Lindeman et al., 2014;
Sharapan, 2012). In other words, grounding lessons and activities in authentic play
centered learning scenarios will lend itself to engaging in inquiry-based strategies that
support the inclusion of equitable practices while being reinforced by an environment that
encourages collaboration among students and teachers. For example, when children are
engaged in a play centered activity, it will naturally lead to questions and invoke curiosity
(e.g., wondering why a tower of blocks fell when it was stacked too high or why a heavy
object sinks to the bottom of the water table). To solve the problem, students will need to
utilize equitable supporting practices such as collaboration and communication skills.
Collaborative
Collaboration is an especially important skill to learn in ECE, therefore ECE
teachers should provide explicit instruction on how to effectively collaborate. Allowing
students to engage in collaborative learning activities affords them the opportunity to
practice skills such as prosocial interactions among group members, attentiveness, selfcontrol, and motivation in a safe and supported environment (Sills et al., 2016).
Collaboration allows students to demonstrate their ability to work effectively in diverse
teams, exercise flexibility and willingness to make necessary compromises to accomplish
a common goal, and assume shared responsibility for collaborative work (Christenson &
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James, 2015; Lee et al., 2013). For example, if students are tasked with the challenge of
designing the best playground structure for their school, they will need to rely on
different classmates’ strengths. This supports children’s development of collaborative
working strategies and effective communication skills to delegate tasks and successfully
carry out those tasks to bring their design to fruition.
Authentic and Play-centered
Authenticity is a central component to STEAM, in that lessons should be based on
real-world problems that are relevant and meaningful to students (Yakman, 2010). In
ECE contexts, much of this is rooted in play. According to Vygotsky (1978), children
construct knowledge through action and hand-on experiences, and much of children’s
learning happens through play and playful learning opportunities (Cohen, 2009). Children
engage in multiple forms of play, such as pretend, sociodramatic, and cooperative.
Decades of research show that pretend play is a natural and inherent feature of the early
childhood developmental period, peaking between the ages of three to five, and serves as
“an intrinsically motivating modality for engaging preschoolers in activities to enhance a
plethora of cognitive, linguistic, socio-emotional, and motor skills” (Cohen, 2009, p.
332). Allowing children the opportunity to engage in authentic hands-on playful activities
makes learning more significant and applicable to their own lives.
High quality early childhood programs should design activities that provide
children with multiple opportunities throughout the day to be involved in authentic,
inquiry-based, real world scenarios through playful learning experiences. For example,
allowing a class or a group of students to develop and run a business to teach about
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concepts that are involved in that process (e.g., teamwork/collaboration, mathematical
strategies, practice in reading and writing, the science or engineering behind creating a
product or design, etc.) would serve as an effective learning strategy for students in the
early childhood developmental phase. Since play is such an inherent developmental
aspect of early childhood, children often do not realize they are even engaged in
meaningful learning experiences. This affords children the opportunity to engage in
pretend play that is based on real world scenarios or situations. Therefore, learning and
development happen naturally through play.
Inquiry-based
Inquiry-based instruction engages and activates students’ natural curiosity and
promotes investigation into a problem or topic of interest. This type of instruction is
externally and internally motivated by the student or learner, in that children can choose
their own paths of inquiry based on their interests or experience, or the teacher can
provide the motivation via an end goal or objective. Children in the early childhood stage
of development are primed to follow their curiosity to aid in investigating various
solutions to complex problems or understanding novel situations (Moomaw, 2013);
therefore, teachers should capitalize on this opportunity and engage students in activities
that spark their individual curiosity. For example, if students are curious as to why a
snowball they made outside melted upon entering their classroom, the teacher could use
this authentic scenario to engage children in a discussion surrounding the elements of
water and how temperature effects the state of water by pulling in students’ relevant
curiosities and interests about why this happened.
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Equity Supporting
Finally, classroom practices should be rooted in equity supporting strategies.
Researchers have established that not all students begin their schooling experience on the
same level developmentally, cognitively, socially, emotionally, and physically (Blair,
2002). Some students begin with more advantages than others, which can be dependent
upon several factors, such as socioeconomic status, parental education level, social
capital, and access to high quality preschool programs (Blair & Raver, 2015; Heckman,
2015). ECE teachers can mitigate these inherent differences by promoting student choice,
providing interest-driven instruction, and recognizing and responding to students’
individual skills and development. Acknowledging and appreciating that students have
differing backgrounds, home lives, interests, and skills sets, enables teachers to help level
the playing field for students who enter schooling with less-than-ideal circumstances.
Engaging in these practices can allow for equitable engagement and access for all
learners regardless of their background and prior experiences/knowledge.
Social Emotional Competencies
The SEC domain refers to three interconnected dimensions: social/interpersonal
skills, emotional competence, and cognitive regulation. The rationale for placing these
three dimensions together is that these skills and competencies are the desired outcomes
of participating in ECE programs that incorporate the eight dimensions embodied within
instructional practices and classroom environment. In other words, children who
participate in programs that foster and encourage the aforementioned domains of
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instructional practices and classroom environment are better equipped with the necessary
skills and abilities for success in their educational experience and future careers.
Social/interpersonal skills
Social/interpersonal skills include understanding social cues, interpreting others’
behaviors, navigating social situations, interacting positively with peers and adults, and
other prosocial behaviors (Jones et al., 2019). Relationships and social interactions
provide children with the context for which social/interpersonal skills to develop and
evolve, so teachers should structure classroom activities to allow for maximum
engagement in social situations (Lee et al., 2013). Children use social/interpersonal skills
daily in multiple contexts. Examples of how these skills manifest include children’s
ability to share, take turn, cooperate, make and keep friendships, and appropriately
respond to various social scenarios.
Emotional Competence
The emotional competence dimension refers to the skills children need to manage
their emotions effectively, as well as recognize the emotions of others (Jones & Bouffard,
2012). Emotional self-regulation reflects the ability to initiate behavioral and emotional
changes during emotionally charged situations to meet goals, manage arousal, and predict
current and later adjustments (Dennis, 2006). Emotional knowledge refers to the ability to
accurately recognize and label emotions (McClelland et al., 2017). Other skills included
in emotional competence include perspective taking and empathy. Some examples of
how these skills are demonstrated in the early childhood phase of development include
articulating feelings while experiencing various emotional states, understanding other’s
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emotions, adjusting emotions and/or behaviors to reflect the social situation, and
controlling inappropriate emotions.
Cognitive Regulation
Finally, the cognitive regulation domain includes attention and inhibitory control,
working memory, and cognitive flexibility or set shifting (Jones & Bouffard, 2012).
These cognitive regulation skills enable children to focus and switch from one task to
another, listen to and remember instruction and inhibit impulses (McClelland et al.,
2017). These crucial skills are necessary for children to succeed not only in school and
academic realms, but also in their future career paths. Mastering cognitive regulation
skills in the early childhood developmental period sets the foundation for effective
critical thinking, problem solving, and increasing working memory capacity. Students in
ECE can engage in activities that activate their critical thinking skills, such as different
types of social play (dramatic, cooperative, and physical). During these activities children
can demonstrate their learning and practice what they have been exposed to or are curious
about in their own lives (Battelle for Kids, 2019).
In summary, this conceptual model provides teachers and practitioners with a
framework for how STEAM instruction implementation could be done in an ECE
classroom. What makes this model unique and novel is that it includes the explicit
instruction of SEC and does not assume these skills already exist within each learner.
Additionally, this model incorporates the essential instructional practices and classroom
environment that support STEAM instruction and embody high-quality ECE programs to
achieve the desired outcomes evidenced through students’ burgeoning SEC. In the future,
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this will help inform teachers and PD designers what successful STEAM instruction
should include as well as show how teachers can explicitly support the development of
SEC, which is a necessary aspect of ECE for children to be successful in all aspects of
their lives. However, while there are many benefits to introducing STEAM instruction in
early childhood (Chesloff, 2013; Moomaw, 2013) there are still challenges that arise
when considering implementing STEAM instruction into ECE classrooms.
Potential Challenges of Implementing STEAM in ECE
While STEAM’s benefits in ECE have been previously discussed and
outlined throughout in this paper, some potential challenges of implementing STEAM in
ECE must also be examined. According to a STEAM feasibility study (Barrett, 2017) in
which the primary purpose was to uncover links between attitudes toward STEAM
curricula and teaching behaviors, one finding indicated that none of the teachers who
participated in the study (n=5) had ever heard of the acronym STEAM and 80% of
teachers reported that they did not have adequate access to science and math materials.
This lack of knowledge about STEAM practices hindered teachers from acknowledging
existing implementation opportunities in their ECE classrooms. In addition to their
limited knowledge surrounding STEAM instruction, teachers also indicated a lack of
confidence, preparedness, and training in math and science instruction (Barrett, 2017),
which is a common feeling among the ECE workforce (Moomaw, 2013; Torquati et al.,
2013).
Similarly, Park and colleagues (2017) conducted a study that investigated ECE
teachers’ beliefs about readiness for teaching STEM. Findings from the qualitative
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portion of the study, which assessed participants’ responses to difficulties they may
encounter teaching STEM, revealed seven salient themes: (a) lack of time to teach STEM
(24%); (b) lack of instructional resources (16%); (c) lack of professional development
(14%); (d) lack of administrative support (12%); (e) lack of knowledge about STEM
topics, particularly engineering (8%); (f) lack of parental participation (7%); and (g)
teachers’ reluctance to collaborate (6%) (Park et al., 2017). While this study focuses on
STEM teaching and practices, it can easily represent how ECE teachers feel about
STEAM education (Barrett, 2017). Additionally, some teachers mentioned difficulties in
meeting their students’ diverse needs, including different learning levels, disabilities, and
cognitive developmental levels (Park et al., 2017). Research has found that teachers’
beliefs about the subject matter being taught, subject matter knowledge, and teaching
practices can change through supportive training or professional development (Baker,
2018; Schachter et al., 2019; Park et al., 2017).
Alignment to curriculum or state mandated standards was also noted as a
challenge for some teachers implementing STEM or STEAM practices (Bennett & Jamil,
2021; Herro et al., 2019; Nadelson et al., 2013). For example, a study was conducted that
examined EC teacher beliefs about STEAM education after participating in a PD
conference (Jamil et al., 2017). Findings from this mixed methods study found that some
teachers believed it was difficult to align STEAM lessons with already existing standards
and that STEAM tasks did not necessarily correlate with what children needed to learn
(Jamil et al., 2017). Interestingly, participants viewed STEAM lessons as engaging and
fun, yet disconnected from the curriculum and standards. A possible explanation could be
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teachers may have considered STEAM lessons as a valuable tool for student engagement
rather than a means for meeting curricular responsibilities and alignment to standards
(Jamil et al., 2017), which is also not uncommon in the EC PD literature (Brown et al.,
2015). High-quality, effective PD is essential to adequately address the present
challenges with implementing STEAM into ECE. PD’s possible designs to account for
the aforementioned challenges will be discussed in the following section.
Implications for Responsive Teacher PD
As with any new curriculum or framework, teachers need to receive proper
training and instruction on how to implement this content with their students, including
envisioning what it would look like in their own classroom. Teacher PD is a necessary
element of the profession and is critical to establishing high quality educational
experiences. Designing and implementing effective PD experiences will not only enhance
teacher’s effectiveness to deliver instructional content but it will also improve teacherchild interactions and enrich children’s learning and development (Schachter et al.,
2019). Zaslow and colleagues’ (2010) literature review indicates that PD is most effective
for early childhood teachers if it has the following six qualities: (1) articulates specific
objectives, (2) includes opportunities to link knowledge and practice, (3) fosters
collaboration among teachers within classrooms or schools, (4) matches frequency and
timing of sessions to content and intent, (5) teaches assessment strategies, and (6) aligns
with the organizational structure and learning standards of the educational context.
Despite the importance administrators and policy makers place on PD
experiences, research indicates that all PD experiences are not equally effective at
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enhancing teacher knowledge, cultivating teacher pedagogy, or improving child
outcomes (Schachter et al., 2019). For example, traditional PD experiences have been
provided via one-off trainings but have been shown to yield limited success in supporting
effective changes in practice (Borko, 2004; Garet et al., 2001). Dickinson and Brady
(2006) argue that it is necessary to provide extensive, individualized, on-site support for
teachers if the goal is to enact major changes in teachers’ instructional practices.
This idea can translate to implementing STEAM instruction, as it would be
considered a major change in most teachers’ instructional practices. Lieber and
colleagues (2009) conducted a case study that examined ECE teachers who received PD
and coaching to support the implementation of a new curriculum (i.e., STEAM). Results
indicated that teachers who demonstrated high fidelity to the new curriculum and were
personally motivated and interested in changing their practice, viewed themselves as
partners in the development of the new curriculum and possessed strong classroom
management skills. On the other hand, teachers who demonstrated low fidelity to the new
curriculum, exhibited resistance to change, experienced friction in their teaching team or
school context, and struggled with classroom management (Lieber et al., 2009).
Similarly, Kragler, Martin, and Kroeger (2008) found that many early elementary
teachers were resistant or hostile toward the mandated PD they received, which suggests
a need for teachers to have a voice in their PD experiences and opportunities. Likewise,
Keys and Bryan (2001) argue that because the effectiveness of reform efforts reside
largely with teachers, their voices need to be included in the design and implementation
of inquiry-based curriculum [like STEAM]. These studies demonstrate the need for high
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quality PD experiences, especially when introducing STEAM education, that include
contextualized instruction and delivery, opportunities to link new knowledge to current
practice, and on-going external and internal support and feedback through the
implementation phase.
Conclusion
This conceptual paper set out to propose a new model of ECE STEAM
instruction. This model draws on innovative research taking place in the areas of STEAM
and SEC to provide a developmentally appropriate approach that integrates character
skills development and academic tools in a more intentional manner to produce lifelong
learners and productive members of society. The integration of STEAM and the explicit
instruction on students’ SEC in the model proposed represents a natural alignment with
ECE’s fundamentals, in that students who engage in STEAM education must be capable
of successfully managing emotional processes, employing social/interpersonal skills, and
utilizing appropriate cognitive skills (e.g., critical thinking, creativity, and attention).
Students who have not mastered these SEC will struggle to be successful in STEAM
practices because SEC plays a foundational role in STEAM. SEC should be viewed as an
integral part of STEAM education, rather than a separate entity that is unrelated or
disconnected from traditional STEAM practices.
Similarly, while social emotional learning (SEL) programs are valuable, students
in the early childhood developmental stage have difficulty translating the lessons and
skills acquired to other aspects of their educational experience (Garner et al., 2018). It is
far more advantageous for ECE settings to establish an integrated working partnership
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between developing students’ SEC and engaging in STEAM instruction. The proposed
conceptual model illustrates that relationship, and takes into consideration the role and
importance of content, process, and learner skills in both STEAM and SEC. For this
newly proposed conceptual framework linking STEAM and the explicit instruction of
SEC to be effective, ECE teachers must receive high quality PD opportunities that
explicate the relationship between STEAM and SEC and provide strategies on how to
successfully incorporate these two entities into the curriculum and classroom. Using
extant literature to propose the integration of STEAM and SEC, a valuable next step to
developing high quality PD would be to first investigate how teachers view these two
types of education and their relationship in the early childhood years. By better
understanding teachers’ views and perceptions of each of these entities, a more
responsive PD addressing an existing need could be developed.
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CHAPTER FOUR
“STEAM TEACHING IS GOOD TEACHING”: HOW EARLY CHILDHOOD
TEACHERS CONCEPTUALIZE STEAM INSTRUCTION AND CHILDREN’S
SOCIAL EMOTIONAL COMPETENCIES
Abstract
Over the past decade, STEAM (science, technology, engineering, arts, math)
instruction has begun forging a path into the early childhood education (ECE) classroom.
Early childhood is a critical developmental time in which children cultivate social
emotional competencies (SEC), supporting the accomplishment of future developmental
milestones in and out of school. Research findings illuminate the disparities between
ECE STEAM professional development (PD) and the expectation to deliver content
teachers are unprepared to teach. The purpose of this qualitative case study (Yin, 2014)
was to examine how ten early childhood teachers from STEAM-focused schools
conceptualize STEAM instruction and the perceptions they have surrounding STEAM
instruction. Further, this study explored what aspects of STEAM instruction ECE
teachers believe are essential for developing students’ SEC. Results indicated that ECE
teachers were closely aligned in their conceptualization of STEAM instruction based on
the components of the STEAM in ECE conceptual model. Implications for future
research are also discussed.

96

Introduction
Over the past decade, STEAM (science, technology, engineering, arts, math)
instruction has begun forging a path into the early childhood education (ECE) classroom
(Sharapan, 2012; DeJarnette, 2018). This integrative and transdisciplinary approach to
learning affords children opportunities to explore real-world scenarios by drawing upon
various content areas woven together through the common thread of solving a problem.
Further, STEAM instruction cultivates children’s sense of curiosity by drawing upon
their past experiences and interests and applying various cognitive and social emotional
skills (Chesloff, 2013; Moomaw, 2013; Quigley et al., 2017). To implement STEAM
instruction successfully and allow students to receive the countless benefits STEAM can
offer, ECE teachers must clearly understand what STEAM is, what it looks like in the
ECE classroom, and how to implement the instructional practices underlying STEAM
education effectively.
Early childhood is a critical development time in which children cultivate social
emotional competencies (SEC), supporting the accomplishment of future developmental
milestones in and out of school (McClelland et al., 2017). While children learn the basic
academic skills of literacy and numeracy during this time, perhaps some of the more
important skills learned are character skills, such as attentiveness, motivation, selfcontrol, and sociability (Heckman, 2013). Thus, early ECE is a significant and vital
context for young children’s learning and development, not only for learning fundamental
academic skills but also for fostering social and emotional skills necessary for future life
success. When children are equipped with the appropriate character skills early in their
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educational experience, these abilities can significantly improve their educational
outcomes and career productivity later in life (Bian et al., 2017; Mann et al., 2017). For
example, children who demonstrate appropriate social, emotional, and character skills
show more positive attitudes about school and greater attachment to school, as well as
less difficult and risky behavior, and ultimately greater academic success overall
(Denham & Brown, 2010). Due to the already established focus on developing children’s
SEC during ECE, implementing complimentary STEAM practices can be a natural
progression to hone in on those skills.
Recent innovative instructional approaches, like STEAM education, have
attempted to bridge the gap between traditional academic disciplines, 21st century skills,
and real-world experiences that children will undoubtedly encounter in their lives outside
of their educational contexts (Moomaw, 2013). Further, recent increased recognition of
the positive effects of inquiry-based and exploratory learning for students beginning in
the early childhood developmental stage (Chesloff, 2013; Hachey, 2020) are central
tenets of STEAM instruction. However, educators can be unsure how to effectively
integrate these instructional approaches and content areas in developmentally appropriate
ways for students in the early childhood developmental period (Park et al., 2017). Some
teachers are concerned that they are unprepared to address engineering concepts to young
children since engineering is not traditionally the central focus in the EC curriculum
(Bencze, 2010; Hartman & Dani, 2020). Also, even though children are growing up in a
digital environment, the “T” of technology and the “E” of engineering have typically
been neglected in ECE and reserved for later elementary years (Sullivan & Bers, 2015).
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As explained in Bennett and Jamil’s (2021) study, participating kindergarten teachers
indicated that they were uncomfortable and unfamiliar with some aspects of
implementing STEAM instruction in their classrooms, such as the engineering
components and incorporating compulsory standards into STEAM lessons and activities.
The current study seeks to examine further how ECE teachers conceptualize
STEAM instruction and how they incorporate STEAM instructional practices into their
classroom. While the importance of ECE and SEC has been well established in the
literature (Blair, 2002; Heckman, 2013; Sheridan et al., 2010) how SEC can be integrated
into existing STEAM instruction within the ECE classroom in developmentally
appropriate ways has been less examined. This gap in the literature led to the
development of a new conceptual framework (Bennett, 2021) that explicitly integrates
SEC into ECE STEAM instruction.
Literature Review
STEAM Instruction in ECE
STEAM has become an increasingly popular instructional approach used in
schools to foster transdisciplinary thinking based on real-world problem or scenarios
(Quigley et al., 2017). This instructional approach has become more common in the ECE
context as well due to its focus on using exploration and collaboration as a way to
promote inquiry-based learning strategies (Chesloff, 2013). A variety of
conceptualizations based around STEAM instruction exist, however, the majority
encompass similar components, including transdisciplinary integration, the use of
problem based authentic scenarios, and collaboration (Quigley et al., 2017). In Yakman’s
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(2010) conceptualization of STEM and STEAM, she considered both approaches to have
foundations in holistic learning and emphasized educating the whole child through
pedagogical practices such as problem and project-based learning, inquiry learning,
contextual and experienced based learning, collaborating with peers, utilizing authentic
scenarios, and employing critical thinking skills. Similarly, John Maeda, the former
president of the Rhode Island School of Design (RISD) promoted the movement from
STEM to STEAM to allow innovation through design thinking and creativity via the
inclusion of the arts (Allina, 2018). With any novel instructional approach, including
STEAM instruction, it is imperative that teachers are educated and offered the
appropriate training to successfully implement it within their own classrooms. The
following section will outline the importance of providing EC teachers with high-quality
professional development (PD) opportunities surrounding STEAM instruction.
ECE STEAM PD
To improve learning outcomes for students, the change must first begin with
providing high-quality PD and training for our teachers. Teachers should feel supported
and equipped with the necessary knowledge, skills, and materials to implement STEAM
teaching practices successfully. Research in the STEAM in ECE-related PD realm realm
for teachers as well as research on how to implement STEAM in ECE are limited (Aktürk
& Demircan, 2017). There is, on the other hand, a large literature on effective PD
approaches for EC teachers (Pianta et al., 2008; Sheridan et al., 2009; Zaslow et al.,
2010), and a smaller, yet still informative, literature on PD for STEM in EC classrooms
(Barrett, 2017; Park et al., 2017). For that reason, some STEM research studies have been
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referenced to further elaborate and extend understanding of STEAM instruction in ECE.
Despite the limited availability of STEAM research in ECE, there are a few key findings
that have informed this study.
Notably, research findings illuminate the disparities between ECE STEAM PD
and the expectation to deliver content teachers are unprepared to teach (DeJarnette, 2018;
Park et al., 2016; Han & Lee, 2012). This disparity begins during teachers’ pre-service
educational experiences in which they do not feel adequately prepared to teach and
support the learning of math and science content and process skills, which ultimately
leads to ECE teachers reporting a lack of confidence in teaching in this content area
(Brenneman et al., 2019). Studies have shown that ECE teachers rarely receive in-depth
professional preparation or training in math and science, resulting in insufficient content
knowledge and a lack of confidence in their abilities to implement high-quality STEM
learning experiences for young learners (Brenneman et al., 2009; Greenfield et al., 2009).
Similarly, among ECE teachers, there also exists a lack of knowledge and
understanding about technology and engineering and how to bring those disciplines into
the classroom using developmentally appropriate approaches (Bers et al., 2013). This
inconsistency could be attributed to the isolated way pre-service teachers acquire
pedagogical content knowledge during their teacher preparation program, making it
difficult to make the connections between disciplines when teaching (Hartman & Dani,
2020). On the other hand, it could be related to the fact that elementary and/or ECE
teachers have backgrounds in other content areas and lack sufficient disciplinary and
pedagogical expertise and ultimately confidence for teaching and learning in these
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subjects (Bencze, 2010). Consequently, ECE teachers feel unprepared and lack
confidence and pedagogical knowledge to effectively integrate concepts related to
science, technology, engineering, and math, which account for the majority of STEAM’s
instructional components.
Secondary school teachers are specifically trained in their content areas. They
possess deeper subject-specific knowledge, which allows them to implement some
components of STEAM activities more easily compared to their ECE counterparts
(DeJarnette, 2018). For example, a study conducted by Dierking and Fox (2013)
examined the effects of a PD workshop on middle school writing teachers’ confidence
and attitude. Results demonstrated that after completing the training, which was focused
explicitly about teaching writing, teachers felt more confident in their content knowledge
and expertise, which was linked directly to feelings of being able to conduct their classes
in ways to better help their students (Dierking and Fox, 2013). Relatedly, Garet et al.
(1999) found that teachers who participated in PD activities that emphasized a specific
content area were substantially more likely to report enhanced knowledge and skills than
teachers in activities that do not highlight content.
While ECE teachers recognize and acknowledge the benefits of STEAM for
young children, due to limited amounts of training and instruction on the various
components of STEAM, they lack self-confidence and are uncomfortable organizing and
implementing STEAM activities with their students (Bers et al., 2013; Brenneman et al.,
2019; Park et al., 2016). Not only do ECE teachers feel intimidated and uncertain about
implementing novel STEAM practices, but it is also possible that those feelings can lead
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to negative thoughts and dispositions surrounding STEAM in general (Jamil et al., 2017).
Further, when they feel inadequate teaching certain content, such as STEAM, they tend to
spend less instructional time teaching that content with their students (DeJarnette, 2018),
which could leave students at a disadvantage in which they are missing out on valuable
learning experiences.
ECE Teachers’ Beliefs and Perceptions Surrounding STEAM Instruction
Understanding how teachers view and understand STEAM education is necessary
when examining how they implement STEAM into their classrooms. Research has shown
that ECE teachers’ beliefs and attitudes surrounding STEAM implementation are the
most vital prerequisites for their professional self-efficacy and confidence when
implementing STEAM activities in their own classrooms (Bagiatti & Evangelou, 2015;
Park et al., 2017). Therefore, it is imperative to improve teachers’ beliefs, attitudes, and
perceptions surrounding STEAM instruction to enhance their self-efficacy and
confidence related to these content areas. One of the most effective ways to accomplish
that is through PD and/or specific STEAM training in the ECE classroom. For example,
Bers and colleagues (2013) conducted a targeted three-day PD workshop to increase ECE
teachers’ knowledge surrounding STEAM content (e.g., robotics, engineering and
programming, and teaching pedagogies). Results indicated a statistically significant
influence on teachers’ abilities in all areas. Furthermore, teachers’ professional selfefficacy increased, and their attitude toward STEAM, in general, became more positive
(Bers et al., 2013). Several other studies examining the impact of PD on STEAM beliefs
and attitudes have yielded similar results (Bennett & Jamil, 2021; Brenneman et al.,
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2019; Duran et al., 2009; Jamil et al., 2017; Kim & Bolger, 2017), demonstrating the
importance of effective and high-quality STEAM PD in increasing ECE teachers’ selfefficacy and confidence in implementing STEAM teaching practices.
Contextual Supports in Implementing STEAM Instruction
To effectively implement any new initiative, various support systems need to be
in place to help teachers be successful. Research shows that one of the most valuable and
significant factors to successfully implement a novel instructional approach or curriculum
is to have the support of the administration (Hatisaru et al., 2020; Peters-Burton et al.,
2018). This support can come in a variety of forms, such as dedicated planning time for
teachers, investing in PD training and/or resources (including instructional coaches), and
creating of an environment of trust and risk-taking (Talbert, 2010).
School leaders can utilize either a “bureaucratic strategy” or a “professional
strategy” to seek change within their schools in response to implementing a new
instructional approach or curriculum initiative (Talbert, 2010, p. 561). A bureaucratic
strategy “uses traditional management tools of directives and rules, prescribed routines,
and sanctions for compliance as ways to promote change”, whereas a professional
strategy “uses tools of decision-making structures, professional expertise and knowledge
resources, and leader modeling and feedback to engender change” (Talbert, 2010, p.
561). To create a more collaborative, trusting, and supportive environment for teachers, it
is recommended that administrators utilize a professional strategy approach especially
when introducing new programs or initiatives (Peters-Burton, et at., 2018; Talbert, 2010).
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Within that approach, administrators work to build a shared vision and support the
change they wish to enact within their schools and with their teachers.
On the contrary, Johnson (2020) published an instance of a failed attempt of
bringing a STEAM curriculum to a middle school. She cited tensions between school and
district leadership and a lack of adequate training for the school’s teachers as contributing
factors to the failure of the eighth-grade implementation of a STEAM unit (Johnson,
2020). Teachers in this study were not provided with foundational STEAM training nor
were they provided with continuing education to further develop their skills. In addition
to a lack of training, teachers also felt they could not trust their administrators due to the
lack of clear organization within the school when they were tasked with implementing
this new instructional practice. According to Hanson (2001), organizational
homogenization within schools is key when looking to adopt a new curriculum or a
change in their PD. Alignment to this idea in relation to implications for the current study
will be further explored in the discussion section.
Purpose and Rationale
This study seeks to serve as an initial step in validating a newly designed
conceptual framework, STEAM Instruction in ECE (Bennett, 2021), by examining if the
conceptual framework is fulfilling its intended purpose and thus supporting the proposed
model. Therefore, the purpose of this study is to examine how ECE teachers from
STEAM-focused schools conceptualize STEAM instruction. This study investigates the
perceptions ECE teachers have surrounding STEAM instruction and how these teachers
describe their STEAM instruction and teaching practices. Further, this study explores
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what aspects of STEAM instruction ECE teachers believe are essential for developing
students’ SEC. Findings from this study can be used to inform PD experiences to ensure
ECE teachers are getting what they need to improve and enhance their STEAM teaching
practices. Additionally, this paper will build upon the findings from Bennett and Jamil’s
(2021) study which examined kindergarten teachers’ experiences after workshop-based
PD on STEAM instruction. The results from this study can also be used to inform
curriculum design to ensure best practices are being employed in ECE.
The rationale for specifically examining ECE teachers from STEAM-focused
schools was to have consistency among participants regarding their training and
knowledge related to STEAM instruction. In other words, teachers from STEAM-focused
schools would have ideally received some type of training or PD surrounding STEAM
instruction. Therefore, they would have a baseline understanding of what STEAM
instruction is and how to implement it in the classroom. The goal was to avoid having
participants who were not familiar with STEAM instruction.
Methods
This study employed a qualitative case study case study design to describe a
phenomenon and the real-life context in which it occurred (Yin, 2014). The purpose of a
case study was to develop an in-depth description and analysis of a case (Creswell, 2013).
This design was the most appropriate method for this study because according to Yin
(2014) a case study should be considered when the focus is to answer how and why
questions. Further, a case study “investigates a contemporary phenomenon in depth and
within its real-world context, especially when the boundaries between phenomenon and
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context may not be clearly evident” (Yin, 2014, p. 16). The researcher first found
participant emails from school district websites and then contacted participants by
sending out a brief survey to over 850 ECE teachers with a question soliciting their
participation in a follow-up semi-structured interview. The researcher then contacted
participants who indicated they would be willing to be involved in the second round of
qualitative data collection in the form of semi-structured interviews. Hence, the survey's
central purpose was to identify participants for the qualitative interviews.
This study's objective was to examine how ECE teachers from STEAM-focused
schools in South Carolina (SC), Wisconsin (WI), and Pennsylvania (PA) conceptualize
STEAM instruction. Additionally, this study investigated the perceptions ECE teachers
have surrounding STEAM instruction and how these teachers describe their STEAM
teaching practices. Finally, this study explored what aspects of STEAM instruction ECE
teachers believe are important for developing students’ SEC.
A quantitative survey assessing teachers’ comfort and familiarity with STEAM
instruction (DeJarnette, 2018; see Figure 1 for survey and Appendix A for survey
modifications) was only used to identify participants for the qualitative semi-structured
interview (see Appendix B for the interview protocol) portion of the study. The survey
asked teachers to rate their level of comfort and familiarity regarding STEAM instruction
in the EC classroom utilizing a 5-point Likert scale. The Likert scale ratings consisted of
4 = Extremely, 3 = Very, 2 = Moderately, 1 = Little, and 0 = Not at all, in reference to
their personal activity and confidence levels (DeJarnette, 2018).
Figure 1
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Survey on Teachers’ Comfort and Familiarity with STEAM Instruction

The research questions used to guide this study include:
1. How do early childhood teachers conceptualize STEAM instruction?
2. What perceptions do early childhood teachers have surrounding STEAM instruction?
3. How do early childhood teachers describe their STEAM teaching practices?
4. What aspects of STEAM instruction do early childhood teachers believe are
important for developing students’ social emotional competencies?
Sampling Plan & Data Collection
Prior to data collection, permission was received from the Institutional Review
Board (IRB) to conduct this research on human subjects. Purposeful sampling was used
to target STEAM-focused schools in South Carolina, Wisconsin, and Pennsylvania.
These states were chosen because the author had previously established research
connections with schools in these states. Participants were contacted about the survey via
email, and participants’ email addresses were retrieved from school district websites.
Snowballing sampling was also utilized to recruit more participants who fit the study's
criteria (Glesne, 2016). Due to a limited number of participants willing to complete the
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interview portion of the study, the researcher recruited new participants through existing
connections with teachers at STEAM-focused schools. Surveys were sent to teachers, and
participants were determined based on their response to a question on the survey asking if
they would be willing to participate in a follow-up semi-structured interview. If they
answered “yes” to this question, they were prompted to provide their name and email
address. Participants who indicated that they would be willing to participate in a followup interview (n = 16) were sent emails to schedule a Zoom meeting. The reasons
interviews took place via Zoom are twofold: social distancing restrictions placed on the
public during the COVID-19 pandemic limited face-to-face interactions, and secondly,
some participants’ locations were a significant distance from the researcher (e.g.,
participants in PA and WI). Interviews lasted between 30 and 45 minutes in length. With
participants’ permission, all interviews were recorded for accuracy. The cases were
bound by role: early childhood (Pre-K through second grade) teacher from a STEAMfocused school or who has had experience teaching at a STEAM-focused school.
Participants
The study involved a group of ten ECE (Pre-K through 2nd grade) teachers from
South Carolina (n = 5), Pennsylvania (n = 2), and Wisconsin (n = 3). See Table 1 for
teacher demographics. Pseudonyms were used to protect and maintain participants’
anonymity. The survey was sent to over 850 EC teachers across the three states, including
SC, PA, and WI. A total of 56 surveys were collected, and 47 surveys were completed in
full. Some participants did not give consent; therefore, they did not answer the remaining
survey questions and their survey was not counted in the analysis. A total of 11 teachers
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were interviewed; however, one interview was removed from the study sample due to the
participant not teaching at a STEAM school and having very limited knowledge
regarding STEAM instruction.
Table 1
Participant Demographics

Name

Position

Years
Teaching
15+

Degree

License

Sex

Race

Age

State

Teresa

STEM/
STEAM
Teacher
K Teacher

4-year

Elem &
Special Ed

F

W

3544

PA

15+

Professional

F

W

5564

WI

2nd Grade
Teacher
K Teacher

15+

Doctorate

General Ed.
& Special
Ed.
K-6

F

W

SC

0-5

4-year

F

2nd Grade
Teacher
2nd Grade
Teacher

0-5

4-year

Regular Ed.
& ESL EC
ECE

F

H&
W
W

5-10

Professional

F

W

Bridgett

STEM/STEA
M Teacher

15+

Professional

F

B/AA

4554

SC

Melissa

1st Grade
Teacher

10-15

Professional

F

W

3544

WI

Gina

K Teacher

15+

Professional

SC Teaching
Certificate,
MSED: Ed.
Tech
Elementary
& Dear
education
EC/
middle
childhood
Ed. &
elementarymiddle
special ed
EC

4554
2534
1824
2534

F

W

SC

Rich

Pre-K Teacher

5-10

4-year

K-6 teaching
certificate &
Middle
school
history

M

W

4554
2534

Susan
Angie
Hazel
Leigh
Sarah

Originally, the participant selection plan for the qualitative interviews was to
utilize maximum variation to identify and expand the range of variation or difference
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WI
SC
SC

PA

between teachers (Palinkas et al., 2015), however, convenience sampling was used due to
the limited number of participants willing to participate in the follow-up interview.
Convenience sampling is described as the researcher selecting a sample based on the
constraints of the study (Merriam, 1998). Although, utilizing a convenience sample of
participants still requires that those participants meet the criteria bounded by the case
(i.e., ECE from a STEAM school).
Data Analysis
The interview questions were purposefully designed not to lead participants to
answers targeted toward the researcher’s understanding of STEAM instruction (i.e., a
priori codes), but rather allow their answers to organically emerge from their answers and
understandings of STEAM instruction (Saldaña, 2016). For example, rather than stating
“How do you incorporate collaborative, authentic, and play-centered activities into
STEAM instruction?”, the question asked, “In what ways do you incorporate STEAM
instruction in your classroom instruction and what are some example of STEAM
activities or lessons that you have done in your classroom?” By framing the question
broadly, the participant was not led to assume what the researcher thinks are important or
necessary components (e.g., collaborative, authentic, play-centered) to a successful
STEAM lesson.
Interview questions (see Appendix D) included topics such as defining STEAM
instruction, components to successful STEAM instruction, specific skills gained from
STEAM instruction, supports and challenges when implementing STEAM instruction,
comfort and familiarity with STEAM instruction, defining SEC, and incorporating SEC
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within STEAM instruction. Under the topic of STEAM in the Classroom, a sample
question included, “Do you believe there is a need for STEAM in the early childhood
classroom, why or why not?”. Under the topic of SEC and STEAM Instruction, a sample
question included, “What aspects of STEAM instruction do you believe are important for
developing student’s social emotional competencies?”
After the interview transcripts were transcribed, the researcher engaged in two
iterative coding cycles when analyzing the interview transcripts. The first cycle employed
an exploratory method of provisional deductive coding method, which began with a “start
list of researcher-generated codes based on what preparatory investigation suggests might
appear in the data before they are analyzed” (Saldaña, 2016, p. 165; see also Miles et al.,
2014). Creswell (2013) suggested beginning with a shorter list (5-6) codes and start the
process of “lean coding”, then expand to a larger list of themes/subthemes. In this case,
the a priori codes used were based on the researcher’s conceptual model, STEAM
Instruction in ECE (see Figure 2; Bennett, 2021), and included: instructional practices
(e.g., standards alignment, discipline integration, assessment driven, problem focused),
classroom environment (e.g., collaborative, authentic & play-centered, inquiry-based,
equity supporting), and social emotional competencies (e.g., social/interpersonal skills,
emotional processes, cognitive regulation). See Codebook in Appendix C for a priori
code definitions and sample quotes as evidence to support each code.
Figure 2
STEAM Instruction in ECE
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The second cycle utilized a pattern coding method to identify emergent themes.
Pattern codes are explanatory or inferential codes that pull together material from the first
coding cycle into more meaningful units of analysis (Saldaña, 2016). This inductive
coding approach was used to identify other relevant codes that emerged progressively
during data collection (Miles et al., 2014). The purpose of using inductive coding was to
allow the researcher to be open to novel findings not previously considered from already
established a priori codes. Analytic memos were used to document the researcher’s
reflections and thinking processes about the data to synthesize the data into higher level
analytic meanings (Miles et al., 2014). These analytic memos were written in the margins
of the transcripts and provided the researcher with a way to capture thoughts and
synthesize data during the analysis process.
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To establish trustworthiness within this qualitative case study, the researcher
implemented the process of double coding “where a set of data are coded, and then after a
period of time the researcher returns and codes the same data set and compares the
results” (Baxter & Jack, 2008, p. 556). This afforded the researcher time to process,
analyze, and synthesize the data prior to revisiting it a second time to explore any codes
or pieces of significant data that might have been overlooked in the first round of coding.
Further, during the data collection process, the researcher engaged in a form of member
checking in which participants were asked clarifying questions about their responses to
obtain an accurate description and interpretation of their answers. It is not recommended
to return the raw data to participants as it could be a potential threat to validity because
study participants do not always understand their own motives (Pyett, 2003). Rather, it is
more advantageous to ask clarifying questions based on participants’ responses during
the data collection process.
The instructional practices domain refers to four interconnected dimensions:
standards alignment, discipline integration, assessment driven, and problem focused. The
rationale for placing these four dimensions together is that they all represent components
of effective STEAM practices and high-quality ECE instructional strategies (Blank,
2010; Moomaw & Davis, 2010). In other words, successful implementation of STEAM
instruction should integrate multiple disciplines that are focused on real-world problems,
design curriculum based on the standards, and use developmentally appropriate
assessment strategies to guide and inform current and future instruction.
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The classroom environment domain refers to four interconnected dimensions that
are collaborative, authentic and play centered, inquiry-based, and equity supporting. The
rationale for placing these four dimensions together is that they all exemplify
fundamental characteristics within EC classrooms (National Association for the
Education of Young Children, 2009) and STEAM instruction (Lindeman et al., 2014;
Sharapan, 2012). In other words, grounding lessons and activities in authentic play
centered learning scenarios will lend itself to engaging in inquiry-based strategies that
support the inclusion of equitable practices while being reinforced by an environment that
encourages collaboration among students and teachers. For example, when children are
engaged in a play centered activity, they are naturally led to ask questions and experience
curiosity (e.g., wondering why a tower of blocks fell when it was stacked too high or why
a heavy object sinks to the bottom of the water table). To solve the problem, students will
need to utilize equitable supporting practices such as collaboration and communication
skills.
The SEC domain refers to three interconnected dimensions: social/interpersonal
skills, emotional competence, and cognitive regulation. The rationale for placing these
three dimensions together is that these skills and competencies are the desired outcomes
of participating in ECE programs that incorporate the eight dimensions embodied within
instructional practices and classroom environment. In other words, children who
participate in programs that foster and encourage the aforementioned domains of
instructional practices and classroom environment will be better equipped with the
necessary skills and abilities to be successful in their educational experience and future
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careers. Due to the complexity and interconnectedness of this domain and its
encompassing dimensions, it is imperative that these terms be explicitly defined.
Cognitive regulation includes skills such as attention and inhibitory control,
working memory, cognitive flexibility, critical thinking, and problem solving (Jones &
Bouffard, 2012). In addition, the beliefs and attitudes that guide one’s sense of self and
approaches to learning and growth (Jones & Kahn, 2018) are considered an important
piece of this dimension and can be further conceptualized as including perseverance,
persistence, and confidence. Included within the dimension of social/interpersonal skills
are the capability to understand social cues, interpret others’ behaviors, navigate social
situations, interact positively with peers and adults, and exhibit prosocial behaviors. The
dimension of emotional processes includes the ability to manage emotions effectively
(e.g., emotional regulation), recognize others’ emotions, understand others’ perspectives,
cope with frustrations (e.g., patience), and exude empathy (Jones & Kahn, 2018).
Results
Results from the qualitative interviews found that ECE teachers were closely
aligned in their conceptualization of STEAM instruction based on the components of the
ECE STEAM conceptual model (see Table 2). Their perceptions of STEAM instruction,
how they described STEAM instruction in their classroom, and how they viewed the role
of SEC in STEAM instruction yielded similar findings. Variability was evident, however,
in some of the ways they categorized particular ideas. The following sections will outline
and compare the findings among the a priori codes from the STEAM in ECE conceptual
model. Then, emergent codes will be examined and discussed.

116

Table 2
Participant Alignment to STEAM in ECE Conceptual Model
Domain

Instructional Practices

Classroom Environment

Standards Discipline Assessment
Problem Collaborative
driven
alignment integration
Dimensions
focused
Melissa

X

Hazel

X
X

Susan

X

Teresa

X

X

Leigh

X

Angie

X

Bridgett

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sarah

X

X

Total

3

9

X
X

Gina

0

Authentic &
Social/
interpersonal Emotional Cognitive
PlayInquiry Equity
skills
centered
based supporting
processes regulation

X

X

Rich

Social Emotional Competencies

5

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X

X

X

X

X

X

X

X

9

8

8

9

9

5

9

Instructional Practices
Within the instructional practices domain, nine out of ten teachers mentioned
discipline integration with the highest frequency (n = 14), followed by five out of ten
teachers mentioning problem focused (n = 5), three out of ten addressed standards
alignment (n = 4), and finally, no teachers made any statements regarding their
conceptualization of STEAM instruction being assessment driven.
Discipline Integration
Ninety percent of teachers recognized the importance of incorporating various
disciplines when delivering STEAM instruction with the goals of helping students to
solve a problem using a variety of disciplines, preparing students for 21st-century
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learning, and incorporating different modalities and strategies to deliver instruction. For
example, Susan, a kindergarten teacher from WI, identified STEAM as “a
multidisciplinary approach to really solve a problem…then just letting the children come
up with multiple ways to solve the problem, then using that information cross-curricular.”
Further, Sarah, a second-grade teacher from SC, recognized the value of integrating the
various disciplines encompassed within STEAM instruction to prepare students to use
21st-century skills to solve a problem using multiple strategies. Notably, the dimension of
discipline integration had one of the highest frequency of teachers mention it when
defining their conceptualization of STEAM instruction.
Problem Focused
Four teachers mentioned starting STEAM lessons with a book that sets up a
problem to provide students with a goal or direction of where they would like to end up.
Additionally, basing the problem within a real-life situation or scenario allowed students
to make connections to relevant topics within their own lives. For instance, Teresa, the
STEM/STEAM teacher from PA, gave the example of using the hurricanes that were
hitting the Bahamas at the time as a current event/problem that children heard about on
the news to help make connections to topics they were learning about in class. Bridgett,
who is the STEM/STEAM teacher at her SC school, specifically mentioned the use of
books or literature to spark an idea for a STEAM activity that teaches a skill and then
intertwining the various disciplines into that lesson. Angie and Gina, who have both
worked with Bridgett, mentioned that they try to find books that incorporate components
from social studies or science, for example, similar to what Bridgett does during her
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STEAM activities. It should be noted that a little less than half of the teachers specifically
mentioned that STEAM lessons should be based around a problem to solve. However,
results showed that the problem-focused component of STEAM lessons did overlap
somewhat with the authentic and play-centered component, which falls under the
dimension of classroom environment. This will be further addressed under the
corresponding section.
Standards Alignment
Only three out of ten teachers addressed how they believe standards should be
aligned to STEAM instruction. Some teachers viewed incorporating standards as a
challenge. For example, Sarah, who previously taught at a STEAM school,
acknowledged the challenge of incorporating STEAM into her daily instruction. She said,
“It’s hard when you’re not a STEAM-driven school because you have to toe that line of
incorporating it in, but also following the curriculum that the school has laid out, and it
does take a lot of planning.” On the other hand, Susan viewed incorporating standards as
“really easy” because her school is highly focused on standards, and all of the lessons,
report cards, and curriculum are based around the standards. This demonstrates the
differences in perspectives between perspectives of two teachers from different schools
and states, which will be further explored in the discussion section.
Assessment Driven
Unexpectedly, no teachers in this study mentioned anything about assessment
regarding their understanding of STEAM instruction. This finding indicates that perhaps
ECE teachers are not as focused on including assessments in their STEAM lessons, but
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rather their focus lies within the actual delivery and content included in the lessons.
Another reason for not mentioning assessment could be because none of the interview
questions explicitly asked about assessment techniques or strategies used during STEAM
instruction. However, this was done purposefully, as stated previously, since the
researcher did not want to reveal the a priori codes and lead participants to answer the
questions in a particular way.
Classroom Environment
Within the Classroom Environment domain, nine out of ten teachers mentioned
equity supporting with the highest frequency (n = 20), followed by nine out of ten
teachers mentioning collaborative (n = 16), and finally, eight out of ten teachers
mentioning authentic and play-centered (n = 14), and inquiry-based (n = 14).
Equity Supporting
Half of the teachers identified their school as being a high poverty school
consisting of students from lower socioeconomic backgrounds. This is significant
because it demonstrates how STEAM instruction and activities can be used to expose
children to resources, materials, and tools that they might not otherwise get to experience
outside of school. Melissa, a first-grade teacher from WI, honestly stated that
“…[STEAM] gives them kind of some of those skills and opportunities that they don’t
typically get being from our part of town…we’re able to do things in our STEAM units
that they might normally not have access to.” On a similar note, Gina from SC,
acknowledged that her kindergarten students have not previously been exposed to using
various materials, such as scissors, crayons, and glue, and that her students do not have
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the opportunity to experiment with learning how to build and be creative. Exposing
children to various forms of technology, such as iPads, robots, and Chromebooks, has
shown to be beneficial in bridging the technology gap for the students who may not have
access to technology at home, according to Sarah. Most of the teachers indicated that
their school is either a one-to-one school, meaning all students have access to either an
iPad or Chromebook that they can take home, or they have access to that technology
during school hours.
Both STEM/STEAM teachers in this study indicated that they rely heavily on
external grants (i.e., Donor’s Choose) to secure materials and resources for their
classrooms. Another way that teachers acquire funds for materials and resources is
through their district or administration. For instance, Melissa revealed that her principal is
very supportive of and passionate about STEAM, “especially with our population that we
serve…so I think she fights to make sure that we get a lot of funding in our building for
this.” Finally, Gina was the only teacher who recognized the vital role that the arts play
for her low income children, asserting that, “that’s how they express themselves…and if
art is taken out from them, then they cannot express themselves.”
Collaborative
Ninety percent of teachers identified collaboration and teamwork as being a key
component not only in STEAM instruction, but in ECE classrooms in general. According
to the teachers in this study, collaboration affords students the opportunity to work
together to accomplish a common goal, to work through any social issues that may arise
during activities, problem solve, and explore each team members’ ideas and solutions.
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Gina identified the importance of collaboration in her classroom, stating that, “getting
them to understand that they have to combine that idea to make the process
work…learning how to take turns when they’re building things, that one person cannot
do it by themselves, that everybody has to do it together.” Practicing teamwork skills,
learning to trust and listen to each other, and exploring the different roles within the
group are fundamental life skills that students acquire during STEAM activities
according to teachers in this study. Most teachers understand and appreciate the value of
including STEAM activities in the ECE classroom that focus on developing students’
collaboration and cooperation skills, which have been identified as crucial competencies
for the future.
Authentic and Play-centered
Many of the teachers made a concerted effort to structure their lessons and
activities around authentic and real-world situations that were of interest to their students.
They believed that making connections to real life scenarios aided in children’s
motivation and engagement with the content they were teaching and learning. This idea
ties back to giving students the opportunity to solve a real-life problem, to make the
experience more genuine, and in Hazel’s words, “I think choosing something that they
care about makes it really a compassionate experience for them, something that they want
to figure out, which they don’t really get the chance to do often.” Susan, who teaches
kindergarten alongside Hazel in WI, expressed a similar sentiment when she provided an
example of a STEAM unit they did about how to help prevent injuries in animals. She
mentioned they had an expert come in from a local animal rehabilitation center to speak
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with the students about injured animals. She specifically remembered when students saw
an injured fawn that was all wrapped up, they got “emotionally connected and it helped
them to care…once they care, they are more ready to latch into it.” Rich, a pre-K teacher
from PA, had similar thoughts about making the STEAM topic or problem relevant to his
students in that he tried to give them a community connection so they can talk about it at
home as well, further strengthening the home to school connection.
In addition to making the activities or problem authentic and relevant, another key
component of STEAM lessons in ECE is to make them play-centered, which was
something that some of the teachers mentioned as well. ECE teachers in this study
understood the importance of incorporating play into instruction as much as possible
because children learn through experience and play. Both Sarah and Leigh enjoy utilizing
STEAM lesson because they are hands-on and give students the opportunity to
manipulate the tools and materials. Bridgett acknowledged that when lessons are handson children don’t realize they are learning, but rather they think they are just building and
having fun.
Inquiry-based
Half of the teachers cited the design process or engineering design process when
describing STEAM instruction which was described by Leigh as “ [the students] have to
come up with a plan, they have to test it, they need to evaluate it and the reflection parts’
really big too. ‘Did you hypothesis or project work? If not, why?’” All teachers agreed
that the students are in control of the design process, from asking a question to
brainstorming and planning possible solutions, then building or making a model, and
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finally testing that model, and making changes if necessary. Teresa, the STEM/STEAM
teacher at her PA school, captured the complete process by summarizing what her
students do:
They have to come up with their own design, their own blueprint, you know based
on what we read or what we saw. So, they’re having to dig into like making the
inferences of things they’ve already known or things that they’ve had before from
the past…but taking their knowledge and really putting that to the test of using
their designing skills and interpretations.
Another aspect of inquiry-based instruction includes incorporating students’ interests,
asking open-ended questions, providing students with choice in how they want to
approach the problem or situation, and allowing students to lead the inquiry or
investigation. Melissa conceptualizes inquiry-based instruction as “letting their interests
and their questions guide the instruction and drive the practices and it’s just another way
of letting them be hands on and in control of their learning.” This idea ties back into
making STEAM activities authentic and relevant to students’ interests, thus, the
components of inquiry-based instruction and authentic and play-centered are viewed as
interconnected and essential for implementing successful STEAM instruction.
Social Emotional Competencies
Within the SEC domain, nine out of ten teachers mentioned cognitive regulation
with the highest frequency (n=24), followed by nine out of ten teachers mentioning
social/interpersonal skills (n=20), and five out of ten addressed emotional processes
(n=6). It is important to note that the SEC domain is difficult to conceptualize due to the
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overlapping and interconnectedness of each dimension. For example, inhibitory control
falls under the dimension of cognitive regulation as defined in this study, however, the
skill of managing emotions effectively falls under the emotional processes dimension but
could also be considered a form of inhibitory control depending upon the context in
which both terms are used. For this reason, there is some overlap, however, the researcher
will default to how these terms were previously defined within the methods section.
Cognitive Regulation
Problem solving and critical thinking skills are a critical component of cognitive
regulation and teachers recognized the value in helping students develop this skill in their
STEAM instruction. One way that Rich fosters these skills in his classroom is by
incorporating a lot of discussion within his STEAM activities. For example, he gives
them a problem or situation and solicits responses from the students in how they would
solve that problem and he utilizes role playing to work through the possible solutions.
Bridgett focuses on instilling problem-solving strategies within each of her students in the
hopes that they will be able to apply those strategies not only in academics, but also in
life.
In almost all the teacher interviews, fostering and developing students’
perseverance, persistence, and confidence were skills that were highly emphasized and
valued. Creating a safe space for students to fail and make mistakes was something
teachers felt was an essential element in ECE classrooms. In both Teresa and Bridgett’s
STEM/STEAM classrooms, they strive to cultivate an environment where students
understand that failure is a part of the learning process and it’s okay to not succeed every
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time, especially when trying new things. Experiencing failure and continuing to persevere
despite hardships is a skill that teachers felt students should begin practicing and
developing early in their academic life. For instance, Gina thought that one of the main
aspects of a successful STEAM activity is “making a child feel confident and making a
child feel successful because if they’re not going to be, they don’t feel that confident,
they don’t feel that success in the classroom, then everything else is just going to fall.”
Three teachers mentioned the value of providing students opportunities to demonstrate
their independence by allowing them to make choices and exhibit control over their
learning. Hazel affirmed that she lets students “choose either how they’re going to show
their thinking or let them choose what activity they’re going to do that day…giving them
a little ownership over their learning.” She believed that this helps build students’ social
emotional confidence.
Social/Interpersonal Skills
Ninety percent of teachers recognized the significance of STEAM instruction in
developing students’ social/interpersonal skills. Some key skills that teachers mentioned
include speaking and listening, taking turns, expressing their ideas, making and
maintaining relationships, working cooperatively in a team, and offering constructive and
respectful feedback. It is important to note that due to students’ varying ages and maturity
levels, not all students possess highly developed expressive and receptive language skills
during the early childhood stage, therefore Gina said that she allows students who
struggle with effectively communicating verbally to draw their thoughts or ideas, which
then leads to a more productive discussion. On a similar note, Susan is cognizant of the

126

fact that she teaches at a high poverty school where language and communication skills
are a deficit for many of their children and for that reason, she makes an intentional effort
to focus specifically on those skills. Overall, teachers agreed that being able to effectively
communicate and function within a group environment were key elements of this
dimension.
Emotional Processes
Out of the three SEC dimensions, emotional processes were the one that was
referenced the least, although, components of both cognitive regulation and
social/interpersonal skills could be seen as overlapping with this dimension as stated
previously. Learning patience, having empathy and understanding for others, and
managing emotions were skills that teachers focused on developing in their ECE
classrooms. As Hazel asserted, through STEAM instruction, “we can teach a lot of those
things…and STEAM still allows them to learn those skills in a genuine way…in an
authentic way that they normally would during play.” Teachers acknowledged that these
skills take time and practice to refine but are nonetheless equally as valuable as cognitive
regulatory skills and social/interpersonal skills.
Challenges
Like all novel instructional approaches and strategies, implementing STEAM
instruction in ECE classrooms comes with various challenges that need to be recognized
and addressed.
Students’ Limited Social Emotional Competencies
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When questioned about specific challenges they have encountered when
implementing STEAM instruction in their classrooms, a little over half of the teachers
admitted that students’ limited SEC can present various challenges. For instance, both
Melissa and Susan believed that academics are being forced so early and for that reason
students are not learning or being taught basic social emotional skills needed to function
properly in school. More specifically, Susan, who has been teaching for over 20 years,
has seen the shift in expectations for students in ECE in that “what’s happening in early
childhood education is kindergarten now looks like what first grade did, it’s getting
shoved down…and the expectations are so high, and I truly believe [instruction] should
be developmentally appropriate for every child”. Further, she implied that ECE has
become so focused on teaching academic skills rather than social emotional skills that
students are experiencing social or emotional behavior problems. For that reason, she
believes that there is a great need for STEAM in ECE because it not only emphasizes
learning the content, but the development of valuable social emotional skills as well.
In a similar vein, four teachers referenced the significance of being able to work
collaboratively with a partner or group to accomplish a task and specifically stated the
implications when students are lacking those skills. Sarah remembered when doing
STEAM activities in her classroom in instances where there was a lot of working with a
team, it was difficult for some students to effectively collaborate with their peers because
they needed to grow in that social emotional aspect since “it is a skill that is necessary to
work in almost any environment.” Hazel acknowledged the need to pre-teach social
emotional skills for students to be successful during teamwork activities.
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COVID-19 Impacts
The COVID-19 global pandemic has impacted all facets of people’s lives
worldwide, and schools are no exception. All teachers acknowledged how here have been
various modifications and restrictions placed on how they are expected to teach and
deliver instruction to their students. Some of these modifications and restrictions included
moving to virtual or online learning, no sharing of materials among students,
implementing social distancing guidelines, and mandating students and teachers to wear
masks or face coverings. As imagined, these regulations have placed undue stress,
anxiety, and pressure upon teachers and students to continue learning while adhering to a
“new normal” way of life. Initially, when schooling moved to a virtual or online format,
essentially all “extra” instructional content, including STEAM instruction, was put on
hold.
Regardless of whether the teachers wanted to continue to deliver STEAM
instruction in some capacity, it was almost impossible due to the restrictions they faced
and the limited amount of time they had to prepare to move instruction online. For
example, since STEAM instruction includes so many hands-on activities and materials
that students might not have access to at home, teachers were unable to find ways around
this challenge, especially when faced with delivering their normal content (e.g., reading,
math) in a virtual format. Also, due to the emphasis on teamwork and collaboration
within STEAM instruction, restrictions within the classroom (e.g., social distancing, no
sharing materials) made doing these types of activities extremely difficult and time
consuming. Teresa stated that her preparation time has quadrupled due to having to pre-
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prepare materials in individual bags as well as creating lessons for both face-to-face
learners and synchronous virtual learners. Additionally, she is worried about her younger
students missing out on valuable opportunities to interact with one another and develop
social and interpersonal skills.
Despite these challenges, Rich was able to find a way to continue to offer students
opportunities to engage with STEAM activities virtually. He explained that he built a
website that included various STEM/STEAM activities, work pages, videos, and links to
sites that he has used in his classroom prior to COVID in the hopes of making at home
instruction as close to the real thing as possible. He also made a generic daily schedule
with his classroom routines that parents and students could follow if they wanted to.
Teacher Buy-In
Sixty percent of teachers conceded that teacher buy-in regarding STEAM
instruction was an issue for some teachers at their school and/or in their grade level. Like
other instructional approaches, to successfully implement STEAM instruction, teachers
need to be on board and believe in the value of employing this novel method of teaching
over more traditional methods. Most teachers admitted that it was “harder for some of the
older teachers to let go of that control that they like to have” and “older teachers that
were set in their ways, they didn’t want to change.” Sarah realized that most teachers and
schools are still in the mindset of the traditional structure or layout of the instructional
day, meaning content areas and subjects are siloed rather than connected in a
transdisciplinary manner the way that STEAM instruction is designed. She also stated
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that for STEAM to be successful and more mainstream, teachers must advocate for the
power of STEAM and educational technology.
Bridgett shared a similar view in that she understands the value in building
teacher’s mindsets and understandings surrounding STEAM instruction and sharing that
mindset with their students. Admittedly, Teresa said that her “heart and soul’s in
[STEAM instruction] and maybe not everyone else’s, but the kids enjoy it, so you know
sometimes it kind of erases that.” This demonstrates that how the teacher feels about
STEAM (or any novel instructional approach) can be translated to how their students feel
about it, making teacher buy-in and teachers’ beliefs paramount when implementing new
teaching methods.
Home to School Connection and Parental Engagement
Seven out of ten teachers acknowledged the challenge of making connections
between what students are learning at school versus what students are getting at home.
More specifically, three teachers said that due to the contextual factors and demographics
of their school, it inhibits the amount of involvement parents have in their child’s
academics or lives outside of school in general. For instance, Angie candidly stated that,
There’s a gap between what happens at home and what happens here at school.
This is a Title One school…sometimes the parents’ first instinct and responsibility
is survival and so maybe they’re not really focused on their child’s social
emotional growth. And it’s not an indictment of the parents, it’s just life around
here.
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Two other teachers sympathized with the parents and acknowledged that some parents
are single parents, working multiple jobs or third shift, and have small children to take
care of at home which makes it difficult for them to participate in school events or be
extremely involved. Although, when parents can come in and be involved with activities,
like STEAM nights or mornings, they are very engaged and happy to be able to
participate in these events with their child.
Lack of PD on STEAM
Apart from the three teachers from WI and the STEM/STEAM teachers from PA
and SC, the other five teachers in this study have received minimal official PD or training
related to STEM or STEAM instruction prior to implementing it in their classrooms.
Leigh, a second-grade novice teacher, recounted her experience with PD after being hired
at a STEAM school as “more or less for me, one on one with the STEAM stuff.” Since
she was hired after the training was offered, she was given the materials but had to teach
herself how to implement what she learned into her instruction. Also, she mentioned that
there hasn’t been much PD on STEAM lately due to COVID restrictions limiting the
amount of STEAM instruction that is done. She did remember last year having some
trainings that were directed toward the integration of the science into English/Language
Arts.
On the contrary, Sarah said there was no official PD for all teachers. Since
technically Bridgett is the STEAM teacher at their school, she was the only one trained in
Project Lead the Way, which is similar to STEM/STEAM instruction. Despite the regular
classroom teachers being involved in STEAM instruction during the students’ time in
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Bridgett’s classroom, they did not receive any trainings related to how to incorporate
STEAM instruction in their own classroom or how to facilitate instruction during
“STEAM time.” Susan recognized that there are a multitude of things that teachers need
as far as support goes, with number one being “access to professionals who can answer
their [teachers] questions back so that we can get feedback and guidance and direction.”
The lack of PD or support can be viewed as a significant challenge or barrier, especially
for those teachers that would like more explicit and direct instruction related to how to
deliver effective and successful STEAM instruction in their own classrooms.
Time to Implement STEAM
While lacking enough time to fit everything in during a school day is a common
challenge for teachers at all levels, three teachers in this study specifically mentioned
they struggled with finding time to incorporate STEAM instruction. Angie referenced the
pressures put on her and her students regarding various required standardized tests.
Bridgett said teachers talk to her about not having enough time for other things because
reading and math are the most important areas, and they still feel like “STEAM is
separate.” Likewise, Hazel felt the pressure to fit in her STEAM unit while still
employing her regular curriculum. It is Bridgett’s hope that teachers begin to realize that
they can still incorporate STEAM instruction while still covering reading and math
content rather than seeing them as separate entities. In addition to some teachers feeling
like there is not enough time in the instructional day to effectively implement STEAM
activities, a few teachers mentioned the need for additional planning time as a grade level
team. As the STEM/STEAM teacher, Teresa would like to have some common planning
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time with grade level teachers to support them and collaborate on projects. This would
allow students to make connections between what they are doing in their regular
classroom with what Teresa is doing in her STEM/STEAM classroom.
Support structures
Although, there are challenges related to implementing STEAM instruction,
various support structures exist to aid teachers in making the transition to incorporating
STEAM instruction in their classrooms.
Administration on Board
As is evidenced in the literature, having the support of school administration or
leadership is a key feature in the successfully implementation of any new instructional
imitative (Hatisaru, et al., 2020; Peters-Burton, et al., 2018). All teachers mentioned their
administration or principal as being extremely supportive throughout the STEAM
implementation process in their school. Most teachers described their principals as being
“very passionate” and willing to serve as a resource and support system in various
capacities, in terms of providing funding and/or resources when requested. Teachers in
WI said that their principal provided them with planning time throughout the school year
and summer to prepare their STEAM units. Rich, stated that his administration is “very
into it and wants us to really support it, so requesting anything has not been very
difficult.” Teresa, who teaches at the same school as Rich, echoed his sentiments by
saying their “administration is phenomenal, and this is kind of like their baby.” Relatedly,
whenever Bridgett needs money for supplies, her principal will try his best to get it,
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however, she tends to secure funding on her own through the Donor’s Choose grant
program.
Human and Contextual Resources
Bridgett, who served as the STEM/STEAM teacher at her SC school, stated that
she tries to be a facilitator and model for the teachers at her school. Specifically, Angie
and Gina mentioned that having Bridgett as a resource and “master teacher” has been one
of the big bonuses at their school to see how to effectively implement STEAM
instruction. As previously stated, Bridgett brings in a lot of grant money and resources
through Donor’s Choose, with one teacher acknowledging that over the years Bridgett
has “raised over like $10,000” for their school. Teachers in WI said that they utilize their
library media specialist and instructional coach as a resource and support system when
they need guidance or advise.
The two teachers from the school in PA mentioned having a “room full of
[STEAM] materials for the whole school to use”. While Susan recognized that budgets in
schools are limited, she acknowledged they are “really blessed in that respect”. Similarly,
Hazel stated that their school has a STEAM budget and that they “can usually get
whatever we need, we just have to let our principal know”. This demonstrates that in
addition to human resources, such as the STEM/STEAM teachers and/or instructional
coaches, teachers also have access to material resources in the form of monetary funds to
acquire any necessary supplies.
Discussion
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The results showed a moderately strong alignment among teachers concerning
certain aspects of the STEAM in ECE Conceptual Model (Bennett, 2021) and how they
conceptualized STEAM instruction and SEC. The strongest alignment within the
instructional practices domain was the dimension of discipline integration with ninety
percent of teachers believing that this was an essential component in implementing
STEAM instruction successfully. Within the classroom environment domain, nine out of
ten teachers cited both the dimensions of equity supporting and collaborative as important
aspects of STEAM instruction. Finally, the strongest alignment within the SEC domain
was cognitive regulation with ninety percent of teachers mentioning components of that
dimension.
The following sections will revisit the proposed research questions set forth at the
beginning of this study in connection to the relevant findings: (1) How do early childhood
teachers conceptualize STEAM instruction? (2) What perceptions do early childhood
teachers have surrounding STEAM instruction? (3) How do early childhood teachers
describe their STEAM teaching practices? and (4) What aspects of STEAM instruction
do ECE teachers believe are important for developing students’ social emotional
competencies?
While the results showed comparable alignment among teachers surrounding the
research questions and topics, variability was also evident. Similarities and differences
were apparent regarding how teachers conceptualized and perceived STEAM instruction,
how teachers described their STEAM teaching practices, and what components of SEC
teachers viewed as valuable for STEAM instruction. Differences based on teacher’s
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background (e.g., experience, role, level of education, and PD opportunities) and context
(e.g., state and school) influenced how they answered the qualitative interview questions.
ECE Teachers’ Conceptualization of STEAM Instruction
One aspect that all teachers acknowledged regarding specific components related
to STEAM instruction was the integration of science, technology, engineering, arts, and
math which is a simplistic and basic understanding of the intricoes of STEAM
instruction. When asked how they defined STEAM instruction, most teachers cited
elements of discipline integration, real-world scenarios, collaboration, teamwork,
problem solving and critical thinking skills, creativity, perseverance, and building
students’ confidence. This conceptualization aligns with previous conceptualizations of
STEAM instruction based on the literature (Quigley, et al., 2017; Yakman, 2010),
however, instead of providing a specific and concise definition of STEAM instruction,
teachers seemed to be more focused on characteristics or outcomes related to STEAM
rather than specific components related STEAM instruction in the classroom. For
example, teachers emphasized developing independent and critical thinkers and problem
solvers. Perhaps, it was easier for teachers to articulate their understanding of STEAM
instruction using examples or outcomes of what their students learned or skills that are
developed rather than a more formal definition. Another interpretation could be related to
Son and colleagues (2012)’s findings that teachers may understand core concepts of
STEAM, but struggle to clearly articulate it in theory.
The unclear and inconsistent definitions of STEAM instruction among teachers
could be attributed to differences in their levels of experience, training, familiarity and/or
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comfort with STEAM instruction, how much STEAM is or isn’t emphasized in their
school, and if they value STEAM instruction or view it as another “add on”. The
exceptions were the teachers from WI, in which their definitions most closely aligned
with the STEAM in ECE Conceptual Model (Bennett, 2021). A reason for this could be
because those teachers received PD related explicitly to STEAM instruction from hired
consultants who specialized in STEAM teaching. For that reason, those teachers had the
most sophisticated definition of STEAM beyond simply stating the various disciplines
mentioned in the acronym. This is in alignment with the literature that states that teachers
who receive specialized training feel more confident and prepared to teach within that
content area compared to those that did not receive specialized training (Garet et al.,
1999). This finding highlights the importance of providing teachers with appropriate
training and/or PD experiences to enhance their confidence and ability to provide quality
instruction.
Due to their experience, training, and familiarity and comfort with STEAM
instruction, Bridgett and Teresa, the two STEM/STEAM teachers in the study, were able
to speak more explicitly and in greater detail when articulating how they define STEAM
instruction and providing examples of how they implement STEAM into their
classrooms; whereas, Leigh, a relatively novice second grade teacher and new teacher at
her current school, does not have that experience to draw upon when cultivating her
answers. In addition, she received an abridged version of the already minimal training
that other teachers at her school had. For those reasons, some of her answers lacked
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clarity and not as much new information was gleaned from her responses compared to the
other teachers in the study.
Based on the teachers’ answers, all the schools in the study seemed to recognize
the importance and significance of STEAM instruction by way of support from the
administration, which could mean that while not all teachers were necessarily
comfortable and familiar with STEAM instruction, they all recognized the value of
incorporating it into their classrooms. Most teachers acknowledged that their
administration and/or principals were highly supportive and on board with the school’s
STEAM initiative. As demonstrated in the literature, for new instructional approaches to
be successful, one of the main components is having the support of school leaders
(Hatisaru, et al, 2020; Peters-Burton, et al., 2018), more specifically, when leaders
employ a “professional strategy” of using their expertise, employing knowledge
resources, modeling, and providing feedback the success rate of implementing a new
instructional approach increases (Talbert, 2010). As evidenced in the teachers’ responses,
most administrators attempted to create a supportive and trusting environment for their
teachers while promoting STEAM instruction.
When asked about the role of the arts or what differentiates STEAM from STEM,
a few of the teachers, aside from the teachers in WI, were not sure how to answer that
question or had very simplistic answers. Specifically, Angie and Leigh had an unclear
understanding of the role of the arts or the purpose for including the arts in STEAM
instruction and were unable to answer the question. Teachers in WI and one teacher from
SC, Sarah, viewed the arts as an avenue to promote equity among their students. Hazel
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articulated her response very well stating that she thinks the arts is the most important
part of STEAM and that “adding the ‘arts’ can help incorporate culture and social justice
which can help our kids learn some of the most valuable life lessons.” Other teachers
viewed the arts as a way for students to be creative and demonstrate their understanding
of concept/standards in a more expressive and artistic way, with Susan mentioning that
they give students more “Voice/Choice” in their work. This aligns with the view of
Bequette and Bequette (2012), who promote the inclusion of arts within the STEM
curriculum and believe that adding elements of the arts allows for the opportunity to
engage in artistic expression and utilization of the design process.
Four teachers made a point to say that the arts in STEAM should not be taken
literally, but rather it is more than just doing an art project, it is an opportunity for
students to use their creativity and the design process to demonstrate their learning. This
shows that some teachers have a deeper understanding of the potential for including the
arts into STEAM instruction beyond just doing an art project or painting. The potential to
use the arts as an avenue to promote social justice and equity should not be overlooked as
this can be a great opportunity for students to experience the arts in a more unique and
exceptional way. Like the teachers in WI and Sarah, Allina (2018) advocates for utilizing
the arts to address issues of equity/resources within STEAM instruction.
All teachers agreed that the role of the teacher should be more of a “guide on the
side” rather than the “sage on the stage”, meaning that giving students some guidance is
needed, but teachers should mostly be observing and facilitating during STEAM
instruction. Further, teachers described their role as more of a facilitator, motivator,
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encourager, reinforcer, giver of information, and planner. They viewed their job as
helping to boost students’ confidence, especially when they became discouraged if their
project or idea failed. This is in alignment with current conceptualizations of the role of
the teacher. For example, Quigley and colleagues (2019) conducted a qualitative study in
which they argued that STEAM instruction should have a transdisciplinary focus rather
than a discipline focus. They provided a specific example of a STEAM scenario that was
done in a kindergarten classroom based on the connection between science, social
studies, and music. The problem scenario focused on reusing trash or recyclable materials
to repurpose into something else and the guiding question was “Can you think of ways
we can turn the trash into toys?” (Quigley et al., 2019, p. 157). After implementation, the
authors noted the importance of supporting early elementary students through teacher
facilitation. This is one of the critical differences between implementing STEAM
instruction in early elementary, upper elementary, and middle school. The researchers
found that young students should be given the opportunity to brainstorm and think about
how to solve the problem in unique ways, however, during the inquiry phase, there needs
to be more teacher guidance (Quigley, et al., 2019). Finally, they made an important
distinction regarding STEAM instruction, “that across grade levels, the role of the teacher
will change according to the content and needs of the student” (Quigley et al., 2019, p.
157). The idea of teacher facilitation is demonstrated within the teachers’ responses from
the current study as well.
Alignment to standards was an area in which variability among teachers was
evident, and there were two opposing views when discussing the role of standards in
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STEAM instruction. For example, Susan from WI viewed incorporating standards as
“easy”, whereas Sarah from SC stated that she had to toe a fine line between following
the curriculum that the school has laid out and incorporating STEAM instruction. The
variability could be attributed to the emphasis that Susan’s school places on incorporating
standards. She mentioned that “everything we do is like riding on the standards, always”
and that everything is standards based, such as their report cards and curriculum. The
strong focus on standards at her school could account for her view that integrating
standards into STEAM lessons is easily done. Also, since her school received specialized
training from STEAM experts, she in turn has more experience with creating and
designing STEAM lessons around the state standards and getting directed feedback from
consultants.
ECE Teachers Perceptions of STEAM Instruction
When responding to the interview question about student engagement during
STEAM lessons, all teachers divulged that they perceived student engagement to be
extremely high during STEAM instruction. Further, they indicated that there are fewer
behavior problems, as all students are participating and are excited to learn and complete
the project/task. This supports the literature from Bush and Cook (2019) who promoted
the use of transdisciplinary teaching because “students become so engaged in solving the
problem that they are excited to draw on prior knowledge and learn new concepts from
the different STEAM discipline in order to reach a solution” (p. 21). Other studies that
have examined STEAM instruction have yielded similar results surrounding student
engagement. For example, Margot and Kettler (2019) conducted a systematic literature
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review surrounding teachers’ perceptions of STEM integration and education. One of
their key findings addresses student enjoyment, which is related to engagement, and
found through their literature review that “teachers believe STEM education is inherently
motivating to students” (Margot & Kettler, 2019, p. 10).
Relatedly, teachers in this study felt that STEAM instruction can be used to boost
students’ confidence and aid in teaching and developing persistence, perseverance,
creativity, and problem-solving skills. This finding was evidenced in other studies as
well, such as Monkeviciene and colleagues’ (2020) study that examined the impact of
innovative STEAM education practices on teacher PD and 3-6-year-old children’s
competence development. After conducting an Exploratory Factor Analysis (EFA) and
Structural Equation Modeling (SEM), findings from the model revealed that the
application of innovative methods (e.g., STEAM instruction) has a direct and significant
impact on practices of promoting problem-solving, creativity, and the ability to learn
(Monkeviciene et al., 2020). While the methods to achieve the aforementioned results
varied from those in the current study, the findings between the two studies were aligned.
Finally, teachers from this study agreed that STEAM instruction should be
introduced as early as possible to students as it provides numerous developmental and
educational benefits like developing problem solving and critical thinking skills, using
teamwork and collaboration to solve a problem, and practicing perseverance. This
directly aligns to findings from previous studies done that focus on introducing
STEM/STEAM instruction into the ECE classroom (Chesloff, 2013; Kim et al., 2018;
Moomaw & Davis, 2010; Sharapan, 2012; Sullivan & Bers, 2018).
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ECE Teachers’ STEAM Teaching Practices
As previously discussed in the literature review, when teachers do not receive
adequate PD or training on STEAM instruction, their confidence levels and ability to
appropriately teach these skills are lower (Bers, et al., 2013; Brenneman et al., 2019; Park
et al., 2016). Further, examining teachers’ perceptions and beliefs surrounding STEAM
instruction is a vital component when trying to understand how they implement STEAM
practices in their classroom (Bagiatti & Evangelou, 2015; Park et al., 2017;). Teachers in
this study were asked about what aspects of STEAM instruction they feel most confident
about and what aspects of STEAM instruction they feel least confident about. Sarah, a
second-grade teacher in SC who also holds a Master’s in Educational Technology, stated
that she feels most confident integrating technology into their STEAM instruction. This
finding makes sense for Sarah due to the nature of her degree. Teresa, the STEM/STEAM
teacher from PA, indicated that she is confident with the engineering aspect because “we
do so much of it”, followed by science and technology. Teresa’s answer aligns with the
literature that states when teachers receive specialized training within a content area, they
feel more confident and comfortable implementing those practices within their own
classroom (Dierking and Fox, 2013; Garet et al., 1999).
Leigh, the novice teacher with the least amount of STEAM teaching experience,
feels most confident introducing and teaching vocabulary related to STEAM concepts.
While teaching and practicing vocabulary is relevant and necessary, it does not require a
great deal of higher order thinking skills, such as critical thinking and problem solving.
Again, this demonstrates Leigh’s lack of experience and knowledge surrounding STEAM

144

instructional practices. On the other hand, Gina and Bridgett indicated that they feel most
confident about the planning, helping students build, guiding them through the whole
process, and creating a problem for the students to solve. Angie acknowledged that she
feels a lot more comfortable with the engineering aspect at this time compared to last
year after understanding that “engineering is really just putting together a plan and
building something to solve a problem.”
On the other hand, teachers admitted areas in which they felt least confident
regarding implementing STEAM instruction. Three teachers specifically mentioned
feeling uncomfortable with integrating technology, engineering, and math into their
STEAM instruction, especially with younger learners. This finding directly corresponds
to previous findings on ECE teachers’ low confidence levels regarding integrating
technology, engineering, and math (Bers et al., 2013) and could indicate that more in
depth PD or training related to these content areas is needed.
Another area where additional PD might facilitate more effective STEAM
instruction in ECE is within the realm of developing a consistent understanding of
STEAM instruction among ECE teachers. For example, not one teacher in this study
mentioned or discussed assessment driven practice. New to the existing literature related
to STEAM in ECE, this study revealed that ECE teachers do not view the dimension of
assessment driven to be a significant factor when defining STEAM instruction.
Assessment driven was a construct that was not mentioned by any of the teachers in this
study. This finding is misaligned with Quigley et al. (2017)’s research and their STEAM
conceptual model in which they cite assessment to be a necessary component to
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successful STEAM instruction, but rather is it more closely aligned with findings from
Jamil et al. (2017)’s study that examined ECE teachers believes and perceptions
surrounding STEAM instruction. The difference lies in that Quigley et al. (2017)’s model
was developed based on evidence found in the literature, whereas Jamil et al., (2017)’s
findings were grounded in teachers’ perceptions and beliefs regarding their understanding
of STEAM instruction after participating in a PD experience. Findings from this current
study are in closer alignment with the latter.
One explanation regarding the lack of discussion surrounding assessment in the
current study could be explained through how the conceptual STEAM instruction model
used in this study was specifically designed and focused on ECE, rather than upper
elementary and/or secondary levels like other existing models. Despite assessment being
a significant and valuable tool in ECE programs to understand child development (Brown
& Rolfe, 2005), teachers in this study did not address any components of assessment
practices done within their STEAM instruction. This finding could highlight an issue
surrounding teachers’ understanding of STEAM instruction and thus presents an
important target for future PD opportunities. While it is likely that teachers from this
study use assessment tools within their own teaching practices, they did not recognize the
connection between assessment and STEAM instruction. Pretti-Frontczak and colleagues
(2002) investigated which assessment and curriculum practices were being implementing
by ECE teachers in a preschool context in the United States and found that teachers
indicated on average the use of almost three child development assessment instruments.
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However, only 35% of respondents used at least one norm-referenced/standardized
assessment as compared with informal assessments (Pretti-Frontczak et al., 2002).
Relatedly, in Brown and Rolfe (2005)’s study, researchers found that using formal
assessments in preschool settings was much lower than the use of informal assessments,
with 90% of participants stating that they used informal assessments compared to 10%
who were using formal assessment instruments. Participants noted time constraints, lack
of resources, lack of knowledge of available instruments, and negative attitudes towards
formal assessments as some reasons as to why ECE teachers did not use formal
assessments as frequently as informal assessments (Brown & Rolfe, 2005). It is possible
that teachers in the current study would cite some of the same reasons noted in the
previously mentioned study regarding their views on formal assessments. While not
mentioned specifically by any of the teachers in the current study, it is not uncommon for
ECE teachers to utilize various forms of informal assessment techniques, such as
observations and interviews, based on their experience and knowledge surrounding best
practices in ECE. Bradbury (2014)’s study supports this claim in that she found that
teachers viewed the idea of using observations to collect assessment data as positive and
more informative compared to formally testing children. The use of observation
techniques can be implied by their responses in the interviews, meaning to conduct
STEAM activities/lessons, teachers need to be actively involved in observing the students
to make modifications and adjustments to their instruction.
Important Components of STEAM Instruction for Developing SEC
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During the interview, teachers were asked this specific question and their
responses were aligned to certain components of the STEAM conceptual model (Bennett,
2021). All teachers stated that collaboration, teamwork, and communication were
important aspects of STEAM instruction which aided in students’ development of SEC.
These skills correspond with the components of the SEC domain as well as the classroom
environment domain. More specifically, the dimensions of social/interpersonal skills and
collaboration. Among others, teachers mentioned that STEAM instruction fosters
problem solving skills, emotional regulation, confidence building, the ability to learn
from one’s mistakes, patience, persistence, creativity, listening, and patience. The reason
for the alignment between teachers’ answers could be attributed to STEAM being similar
to or compared to problem-based learning, which places a heavy emphasis on
collaboration, teamwork, and promotes learning though working together to solve a reallife problem (Bush & Cook, 2019). These characteristics tend to come most readily to
one’s mind when thinking about the skills involved when participating in STEAM
activities due to the connection to collaboration and solving real-world problems.
Some students possessing limited SEC was mentioned as a challenge for some
teachers when implementing STEAM activities, and the impacts from COVID-19 added
to this challenge in that students were not able to interact and engage with one another
due to social distancing guidelines. This finding is connected to emerging research on the
trauma and social-emotional developmental delays being experienced by students
because of the isolation of virtual learning (Neece et al., 2020). This could be cited as a
rationale for the necessity of speeding up the return to in-person learning. It could also
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serve as an impetus for increasing STEAM instruction once students are back in the
classroom so they can reap the benefits of engaging in meaningful collaborative
activities.
Limitations
This study is not without its limitations. The first limitation involves a small
sample size of early childhood teachers from SC, PA, and WI which confines the extent
to which these results can be generalized to the broader population. However, the goal in
qualitative case study research is not necessarily to generalize results to a larger
population due to differences in contexts and cases, but rather to provide detailed and
descriptive findings based on a particular case (Creswell et al., 2007). Additionally,
“because qualitative research is situated in specific contexts or focused on a relatively
small group of individuals, there is no assumption that the participants in qualitative
studies reflect the broader population” (Koch et al., 2014, p. 140). Further, it is not
recommended to generalize beyond the case, but to make naturalistic generalizations to
understand the complexity of the case (Creswell, 2013).
An approach to understanding generalization in which the emphasis is not on the
generality of the findings but on their case-to-case transferability is applicable for the
results of this study (Guba & Lincoln, 1989). Additionally, “transferability does not
require the discovery of the general conditions under which a finding or theory is valid;
instead, it involves a transfer of knowledge from a study to a specific new situation”
(Maxwell & Chmiel, 2014, p. 541). To best generalize results, the researcher selected
representative cases (i.e., teachers from three different states) to include in the study
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(Creswell, et al., 2007). Future research can mitigate these limitations by broadening the
sample of teachers to other states.
One aspect of the study that could be viewed as an advantage to the teachers from
WI is that through their school district, they received specialized PD training from
consultants who are considered experts within the field of STEAM instruction. During
this PD workshop, these teachers received explicit instruction on how to define STEAM
instruction based on the consultants’ designed conceptual model (Quigley, et al., 2017).
For that reason, as mentioned in the discussion, these teachers had a higher-level
understanding of how to conceptualize STEAM instruction, what STEAM instruction
looks like in the ECE classroom, and how to specifically implement STEAM scenarios
into their classrooms. However, it can also be considered an advantage that the teachers
from the other two states, SC, and PA, had more variable training which provided a
contrasting experience, and therefore, a more comprehensive picture of what might be
occurring in the field.
Implications
Findings from this study contribute to the limited field of STEAM instruction in
ECE and the connection to the development of students’ SEC. These findings offer a
unique contribution to the literature in that how ECE teachers conceptualize STEAM has
not yet been explored, especially in relation how STEAM instruction connects to
students’ burgeoning developmental skills. These findings benefit administrators who are
interested in how teachers from STEAM-focused schools conceptualize STEAM
instruction. ECE teachers also benefit from the results of this study in that they can
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understand how teachers from other schools conceptualize STEAM instruction, as well as
how they implement STEAM instruction in their classrooms. Experts who design and
create PD for teachers would also view these findings as advantageous to inform future
development of STEAM PD experiences, specifically for ECE teachers.
There are a few next steps in practice that are warranted based on these results,
including, but not limited to seeking out more effective and targeted PD opportunities for
ECE teachers surrounding STEAM instruction, creating more practitioner-based
resources and materials that are easily accessible to ECE teachers via the Internet, and
establishing more researcher to practitioner relationships to connect and transfer findings
from this research to apply in the classroom.
To keep moving this work forward, there are several opportunities for future
research including refining the STEAM Instruction in ECE conceptual model developed
by Bennett (2021), conducting a focus group with ECE teachers to understand how they
utilize planning time or collaboration to improve their STEAM lessons, exploring how
ECE administrators conceptualize STEAM instruction, and examining ECE student
learning outcomes from STEAM instruction. These topics have yet to be explored and
investigated within the realm of the ECE and STEAM literature.
Conclusion
This qualitative case study sought to examine how ECE teachers from STEAMfocused schools in three different states conceptualization STEAM instruction, how they
describe their own STEAM instruction, the perceptions they have regarding STEAM
instruction, and finally what aspects of STEAM instruction they deem important for
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developing students’ SEC. Using deductive (i.e., a priori codes) and inductive (i.e.,
emergent) coding methods, results revealed that ECE teachers are well aligned regarding
how they conceptualize STEAM instruction based on the STEAM Instruction in ECE
model (Bennett, 2021). For instance, discipline integration, equity supporting,
collaboration, and cognitive regulation were the components of STEAM instruction that
teachers were most aligned in their responses. However, some variability was evident in
the depth and detail of their answers, which was influenced by their context and
experience.
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CHAPTER FIVE
CONCLUSION
Summary of Dissertation
The purpose of my dissertation was to examine early childhood education (ECE)
teachers’ experiences on an innovative approach to a STEAM professional development
(PD) workshop, develop a novel conceptual framework for integrating STEAM
instruction and children’s social emotional competencies (SEC) into ECE classrooms,
and finally, explore the ways in which ECE teachers from STEAM-focused schools
conceptualized STEAM instruction and how it relates to children’s SEC.
To achieve these tasks, the first step was to conduct a literature review on existing
teacher PD approaches to highlight best practices and reveal what current PD approaches
are lacking. Results from this search found that while teacher PD can occur in many
forms, most PD experiences are offered as one-off ‘sit and get’ presentations or in-service
trainings that are disconnected to practice and do not provide adequate follow-up after
completed (Sheridan et al., 2009), therefore resulting in teachers feeling unprepared and
uncomfortable implementing what they’ve “learned” through these experiences,
especially when related to STEAM instruction (Barrett, 2017; Moomaw, 2013; Torquati
et al., 2013). While there are many in-service trainings on the market for ECE teachers,
only a few programs have been evaluated and little is known about their effectiveness
(Egert et al., 2018).
Relatedly, Park and colleagues (2017) conducted a study that investigated ECE
teachers’ beliefs about readiness for teaching STEM and results indicated several barriers
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or challenges they may encounter. For example, teachers revealed that the lack of
knowledge about STEM topics, particularly engineering, as well as a lack of PD
contributed to their discomfort and reluctance to introduce STEM into their classrooms
(Park et al., 2017). While considerable research has examined ECE teachers’ experiences
with various forms of PD (Pianta et al., 2008; Sheridan et al., 2009; Zaslow, et al., 2010),
and there is a growing literature in STEAM education (Jamil et al., 2017; Quigley et al.,
2017; Radziwill et al., 2015), less is known about effective training of educators for
STEAM instruction, especially in ECE contexts (DeJarnette, 2018).
An exception found in the literature included a mixed methods study that
examined the beliefs of ECE teachers who attended a PD conference on STEAM
teaching (Jamil, et al., 2017). Results from this study indicated that teachers valued PD
experiences that had a concrete product that they could take and use immediately in their
classroom, however, they still had concerns surrounding how they could integrate
STEAM practices into existing standards as well as the issue of a lack of funding,
planning time and/or resources, and support from administrators or experts (Jamil, et al.,
2017).
Taking the existing literature into account, a STEAM PD workshop was
developed and administered to kindergarten teachers in a suburban school in the
southeastern U.S., which became the foundation for the first manuscript for my
dissertation project. The study and PD workshop design were influenced by the practicebased professional development (PBPD) framework (Ball & Cohen, 1999) which was an
approach that focused on integrating teacher learning on content, theories of learning, and
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curriculum and pedagogy into PD practices. After completing the workshop, the five
kindergarten teachers participated in a focus group inquiring about their experience with
the PD. The focus group data was analyzed using a transcendental phenomenological
approach (Moustakas, 1994) and went through multiple iterations of coding by two
different researchers.
To add to the growing body of research surrounding STEAM instruction in ECE,
the second manuscript in my dissertation project focused on extending STEAM work in a
way that capitalized on the unique developmental needs and inclinations of the early
childhood period of the lifespan and leveraged the opportunities that ECE presents. This
was achieved by developing a conceptual model that integrates STEAM teaching
practices and children’s SEC situated within the context of the ECE classroom. A
STEAM model for ECE should include explicit instruction in supporting and developing
students’ burgeoning SEC and incorporate best practices related to STEAM instruction,
however, such a model does not currently exist. While several models and frameworks
related to STEAM instruction exist (Bequette & Bequette, 2012; Quigley et al., 2017;
Yakman, 2010), currently, there is not a model of STEAM instruction that is appropriate
for young children.
STEAM instruction should be introduced in ECE due to the distinct
developmental characteristics of young children as learners, as well as the unique context
of early childhood classrooms (Banko et al., 2013; DeJarnette, 2012; Moomaw, 2013).
Children in early childhood possess certain developmental characteristics, such as a
desire to investigate, ask questions, innovate, and problem solve, which make them ideal
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learners to engage in STEAM instruction (Chesloff, 2013; Jamil, et al., 2017). Further,
the context of ECE classrooms exemplify an environment conducive for cultivating
authentic hands-on play-based learning, exploration, and collaboration (Christenson &
James, 2015; Sharapan, 2012). Considering both the developmental characteristics of the
young learners as well as the contextual strengths of the ECE classroom, a model for
STEAM instruction that integrated students’ developing SEC was designed.
After creating a novel conceptual model for STEAM instruction in ECE, the
attention of the third manuscript focused on conducting a study to examine how ECE
teachers conceptualized STEAM, as well as how they implemented STEAM practices
into their own classroom and viewed the role of SEC within the realm of STEAM
instruction. The need to recognize the existing beliefs and understandings of ECE
teachers about STEAM instruction is important for developing effective PD and training
to strengthen STEAM instruction that addresses STEAM and SEC. Since markedly less
attention has been given to developing a model to aid in ECE teachers’ conceptualization
and understanding of what components are included in STEAM instruction, as well as
how to explicitly integrate SEC within this instructional approach, the third study was
designed to add to an area of research that could impact how STEAM in ECE is viewed
and how teachers understand STEAM instruction.
The final manuscript in this dissertation explored how ECE teachers from
STEAM-focused schools conceptualized STEAM instruction, their perceptions and
experiences surrounding STEAM instruction, and their beliefs on what aspects of
STEAM instruction are valuable for developing students’ SEC. Using a qualitative case
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study design (Yin, 2014), I conducted semi-structured interviews with ten ECE teachers
(pre-K through 2nd grade) after identifying them through a brief survey that was sent to
teachers at STEAM-focused schools in South Carolina, Pennsylvania, and Wisconsin.
After the interviews were transcribed, a deductive coding method (Miles et al.,
2014), which began with a list of researcher-generated codes (i.e., a priori codes from
STEAM Instruction in ECE conceptual model, Bennett, 2021), was used. The a priori
codes included: instructional practices (standards alignment, discipline integration,
assessment driven, problem focused), classroom environment (collaborative, authentic &
play-centered, inquiry-based, equity supporting), and social emotional competencies
(social/interpersonal skills, emotional processes, cognitive regulation). Additionally,
inductive coding was also used to identify other relevant codes that emerged
progressively during data collection (Miles et al., 2014). The purpose of using inductive
coding was to allow the researcher to be open to novel findings not previously considered
from already established a priori codes.
Altogether, this dissertation addressed ten research questions:
Qualitative Focus Group Study
1. In what ways did this STEAM PD workshop compare to teachers’ previous
PD experiences?
2. What do kindergarten teachers identify as barriers and supports when
implementing STEAM instruction in their classrooms?
Conceptual Paper
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1. What current conceptualizations of STEAM and SEC exist in the early
childhood literature?
2. Why should STEAM instruction be introduced in ECE?
3. In what ways does STEAM instruction lend itself to supporting children’s
developing SEC?
4. How can explicit instruction in developing students’ SEC be integrated into
STEAM instruction in an ECE classroom?
Qualitative Case Study
1. How do early childhood teachers conceptualize STEAM instruction?
2. What perceptions do early childhood teachers have surrounding STEAM
instruction?
3. How do early childhood teachers describe their STEAM teaching practices?
4. What aspects of STEAM instruction do ECE teachers believe are important
for developing students’ SEC?
Discussion of Findings
Collectively, my dissertation aids in expounding the assorted ways in which ECE
teacher PD, STEAM instruction, and children’s SEC are connected. Chapter Two
explored kindergarten teachers’ perspectives on their experiences after participating in a
STEAM PD workshop and identified the barriers and supports they might encounter
when implementing STEAM in their own classrooms. In Chapter Three, I developed a
novel conceptual framework outlining the specific components needed to effectively
implement STEAM instruction into the ECE classroom and explained the importance of
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addressing children’s SEC within that framework. In particular, I highlighted the specific
characteristics of young learners that allow the seamless integration of STEAM
instruction, as well as the particular contextual strengths of the ECE classroom that aid in
successful STEAM implementation. Chapter Four focused on examining ECE teachers’
perceptions and conceptualizations of STEAM instruction as it relates to their own
experiences with STEAM and the impact it has on supporting children’s burgeoning
SEC. The following sections will be dedicated to the discussion of my findings and the
implications for practice.
Findings from manuscript one revealed that effective PD experiences include the
opportunity for teachers to be actively involved and engaged in the process rather than
being given the information via passive, one-off in-service trainings. Further, teachers
needed to be motivated and willing to buy into the strategies and approaches that are
being taught. Providing teachers with the materials and lesson plans up-front before the
PD, allowed time for them to review the information and in turn feel more confident
when delivering the content to their students. Finally, since the STEAM PD workshop
was situated within their own classroom with their own students, teachers were able to
easily translate content learned during the PD immediately and directly to their classroom
practices. These findings were confirmed in the literature as effective components to
successfully delivering PD (Ball & Cohen, 1999; Zaslow, et al., 2009). While the
teachers did acknowledge that there were challenges and barriers to implementing
STEAM instruction, overall, they felt more confident in teaching STEAM content after
participating in the STEAM PD workshop.
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A second finding from the research revealed the need for a conceptual model or
framework for STEAM instruction in ECE. More specifically, a model for STEAM
instruction that integrates students’ SEC due to the heavy emphasis on the development
of these skills (i.e., effective communication and collaboration skills, emotional
regulation, and problem-solving strategies) during the early childhood developmental
period. The developmental characteristics of young leaners in addition to the contextual
strengths of an ECE classroom make the ECE setting conducive for this type of learning
to occur. Considering the characteristics of young learners, the contextual components of
an ECE classroom, and children’s burgeoning SEC, a new framework was created to
elucidate the integration and connection between these components.
The conceptual model, titled STEAM Instruction in ECE, included the
instructional practices domain with four interconnected dimensions that are standards
alignment, discipline integration, assessment driven, and problem focused; the classroom
environment domain with four interconnected dimensions that are collaborative,
authentic and play centered, inquiry-based, and equity supporting; and finally the social
emotional competencies domain with three interconnected dimensions that are
social/interpersonal skills, emotional competence, and cognitive regulation. The creation
of this model addresses the gap in the literature surrounding the need for a comprehensive
framework of STEAM instruction in ECE.
The next finding relates to how teachers conceptualize STEAM instruction based
on the STEAM in ECE conceptual model. All ten teachers in the study showed a
moderately strong alignment concerning certain aspects of the model, with the strongest
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alignment occurring within the domains of instruction practices (discipline integration),
classroom environment (equity supporting and collaborative), and social emotional
competencies (cognitive regulation). A new finding to add to the existing literature
revealed that ECE teachers in this study did not view the dimension of assessment driven
to be a significant factor when defining or describing STEAM instruction. Further, not
one teacher mentioned the use of assessments when discussing STEAM practices. This is
significant because it is misaligned with Quigley et al. (2017)’s research and their
STEAM conceptual model in which they cite assessment to be a necessary component of
STEAM instruction. This misaligned can be attributed to the difference between
researchers who develop conceptual models (Quigley et al., 2017) and how
practitioners/teachers are thinking about STEAM instruction (Jamil et al., 2017) as well
as underscoring the need for better training and PD.
Differences in teachers’ level of education, PD/training, years of teaching
experience, and context influenced how they answered the interview questions, with the
less experienced and trained teachers conceptualizing STEAM instruction in a basic and
foundational way, whereas teachers with more experience and explicit PD/training
related to STEAM instruction articulating a deeper understanding. This finding directly
algins with previous research conducted by Jamil and colleagues (2017). Despite their
level of understanding surrounding STEAM instruction, all teachers acknowledged the
importance and significance of introducing STEAM instruction in the ECE classroom
which was evidenced in the literature (Chesloff, 2013; Kim et al., 2018; Moomaw &
Davis, 2010; Sharapan, 2012; Sullivan & Bers, 2018). This was demonstrated in the fact
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that all teachers divulged that they perceived student engagements to be extremely high
during STEAM instruction. Similarly, teachers felt that STEAM instruction can be used
as an avenue to boost students’ confidence and teach persistence, perseverance,
creativity, and problem-solving skills. Previous studies have found similar results
(Margot & Kettler, 2019; Monkeviciene et al., 2020). Further findings indicated that
having the support and buy-in from their administration impacted how they viewed and
implemented STEAM. The crucial need for administrative support was addressed in the
literature as well (Hatisaru, et al, 2020; Peters-Burton, et al., 2018; Talbert, 2010).
To summarize, findings from across this dissertation suggest a need for more
effective and prevalent PD experiences surrounding STEAM instruction for ECE teachers
using a developmentally appropriate conceptual model. PD experiences should be
designed to provide teachers with the opportunity to connect their learning directly to
their own classroom context, as well as offering ongoing continual support from experts.
The ways in which teachers conceptualize and implement STEAM instruction varies
based on several factors, including experience, level of education, PD/trainings attended,
years of experience, and context. Employing a consistent and appropriate model for
STEAM instruction in ECE could assuage some of these differences to allow for a more
coherent approach to STEAM instruction which would benefit teachers, administrators,
and students.
Implications for Practice
My dissertation contributes to the existing literature within the realm of ECE
teacher STEAM PD, STEAM instruction in ECE, and ECE teachers’ conceptualizations
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and perceptions of integrating STEAM instruction and children’s SEC. Implications for
practice can be generated for ECE teachers, administrators, and PD creators. First and
foremost, results gleaned from this project can impact the ways in which ECE teachers
implement STEAM instruction in their classrooms by utilizing developmentally
appropriate methods while also addressing children’s development of SEC. Creating a
model that teachers can reference will allow for consistency among ECE teachers not
only within their own school, but also across school districts and states. Additionally,
teachers can begin to develop STEAM lesson plans that are in alignment with researched
based practices.
Second, school administrators can reference this newly developed conceptual
model to help support teachers in the STEAM implementation phase. For example, if a
school district is considering moving towards becoming a STEAM focused school, but
they are unsure of what that would look like, they can refer to a model specifically
designed for ECE to help guide them in their journey. Again, this would allow for a level
of consistency among the administration, teachers, parents, and students. As mentioned in
the findings of the third manuscript, the support and buy-in from school administrators is
a crucial aspect to the successful implementation of any novel instructional approach.
When administrators having an in-depth and comprehensive understanding of what
STEAM instruction should look like based on a theory-driven model, they are better
equipped to support their teachers during the implementation phase.
Finally, PD creators can use these results to inform the development of future PD
experiences for teachers surrounding STEAM instruction. As with any new curriculum or
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framework, teachers need to receive the proper training and instruction on how to
implement this content to their students, including envisioning what it would look like in
their own classroom. Since PD is an essential aspect of any profession, including
teaching, creating meaningful and effective PD opportunities is extremely valuable, not
only for teachers, but students as well. Designing and implementing effective PD
experiences will not only enhance teacher’s effectiveness to deliver instructional content
but will also improve teacher-child interactions and enrich children’s learning and
development (Schachter et al., 2019).
Recommendations for Research
The findings from my dissertation not only add to existing scholarship in the field
of ECE STEAM instruction, but they also illuminate opportunities for future research to
be done. Future research could work to develop a more robust survey measure of ECE
STEAM teacher beliefs and practices based on the conceptual model proposed in Chapter
Three. Starting with a strong conceptual framework, along with a depth of qualitative
data collected in manuscript three, this data could support further measurement
development as the first step. From there, an advanced statistical analysis could be
conducted, such as Confirmatory Factor Analysis (CFA) to explore the relationship
between latent variables and their indicators within the STEAM in ECE conceptual
model (Bennett, 2021), then structural equation modeling (SEM) can be done to find an
existing relationship between the items and constructs within that model. Conducting
these analyses could serve as the next step in validating the newly developed conceptual
model.
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In Chapter Four, teachers’ conceptualizations and experiences with STEAM
instruction were examined. A direction for future research could be to explore how
administrators or school leaders conceptualize STEAM instruction and to investigate
their perceptions and beliefs surrounding STEAM instruction within their school. While
support from administration is a key component in successfully implementing a novel
instructional approach, as demonstrated in the literature (Hatisaru et al., 2020; PetersBurton, et al., 2018), little research has been done that examines STEAM instruction
from the view of administrators. Some gaps in the current literature include the ways in
which administrators support teachers, students, and their school when implementing
STEAM instruction, how ECE administrators conceptualize STEAM instruction, and
what components of STEAM instruction ECE administrators view as valuable in
connection to developing students’ SEC.
In addition to the results of my dissertation, another area of scholarship that could
be studied is the measurable student outcomes surrounding STEAM instruction in ECE.
In other words, what educational outcomes does STEAM instruction in ECE afford
students? As evidenced in Chapter Two, the teachers in the study implemented a STEAM
lesson with their students, and further research could be done that replicates that lesson
with a new group of students and then examines the learning outcomes from students
after participating in the lesson. This could be achieved by giving students a pre-and-post
assessment before and after the lesson. Statistical testing could be conducted to clarify
what differences, if any, are evident. This could be expounded on further by adding a
qualitative component, such as interviews, focus groups, or an open-ended survey given
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to the students. The area of ECE STEAM literature is growing and findings from my
dissertation add value to this emerging field, however, there is still much work to be done
to elucidate the intricacies of STEAM instruction.
Conclusion
Teachers can effectively implement STEAM instruction in their ECE classrooms,
however, there is a need for the development of effective PD opportunities surrounding
STEAM. The groundwork has been laid to expand upon understanding how STEAM
instruction can be successfully implemented in ECE using a conceptual model.
Furthermore, ECE teachers agree on the value STEAM affords students regarding their
development of SEC, problem-solving skills, confidence, and persistence, but indicate
that they would benefit from additional training/PD specifically focused on implementing
STEAM instruction in ECE. Together, these three manuscripts contribute to the overall
understanding of STEAM instruction in ECE, ECE teachers’ conceptualizations and
experiences with STEAM, and how STEAM instruction can be used to develop students’
SEC. It is my hope that findings from this dissertation continue to move the field forward
and improve how STEAM instruction is implemented and delivered in the ECE
classroom.
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APPENDIX A
STEAM Contextualized PD Workshop Plan
Inquiry Topic

What kind of home would you build in your state?
Social Studies:
● K-1: The student will demonstrate an understanding of his or her surroundings.
● K-4: The student will demonstrate an understanding of the way families live and
work together today as well as in the past.

Standards
Alignment

Science:
● K.S.1: The student will use the science and engineering practices, including the
processes and skills of scientific inquiry, to develop understandings of science
content.
Math:
●

K.G.5 Draw two-dimensional shapes and create models of three-dimensional shapes.

Language Arts:
● K.I.2.1 With guidance and support, engage in daily explorations of texts to make
connections to personal experiences, other texts, or the environment.
● K.C.3.1 Explore how ideas and topics are depicted in a variety of media and
formats.
Hour 1 – Whole Class:
● Literacy Hook: The Three Little Pigs
● Introduction of inquiry question
● “How Do You Solve a Problem?” Activity

Sequence

Hour 2 & 3 – Small Groups (30 minutes per center):
● Science Center: exploring different materials used to build homes in The Three Little
Pigs; hypothesis testing through hands-on experiments; describing properties.
● Social Studies Center: describing homes around the world; connecting to map;
people in the home; using natural resources
● Math Center: shapes in a home; using shapes to plan a home design
● Technology Center: watch BrainPOP Jr. “Homes” video; related activities and
building applications
Hour 4 – Whole Class :
● “What Did You Learn?” Activity
● Art Project: Build a model of the home you would build (whole class working in
adult-assisted small groups)

176

APPENDIX B
Focus Group Questions
1. Please briefly share your experience during the STEAM Workshop that took
place in your classroom. What worked? What didn’t?
2. How did this professional learning experience compare to others you have had in
the last three years? How was it similar? How was it different?
3. Were there any new things you learned about the STEAM teaching approach as a
result of the workshop? How do you think these new ideas may influence your
planning of instruction?
4. Was there anything in the workshop (activities, how students responded to them,
etc.) that you found surprising? Why?
5. What aspects of the workshop do you think you might include in your own
practice moving forward? How might you incorporate them into what you already
do?
6. How confident do you feel in your ability to add more STEAM teaching practices
to your classroom? Why?
7. What are your fears or apprehensions in adding more STEAM practices to your
teaching? Why?
8. What supports and impediments exist in your school right now that will influence
your ability to implement more STEAM teaching in your classroom?
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9. What types of ongoing supports do you think you might need to continue using
STEAM teaching practices in your teaching? From us? From your own school or
district? From each other?
10. What types of additional PD topics would you like to support more inquiry-based
teaching in your classroom? How do you think these topics will help?
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APPENDIX C
Questionnaire used to determine participants (DeJarnette, 2018)

Modifications to existing questionnaire:
• Add questions at the beginning:
o Demographic information questions, such as:
§ Level of education
§ Teaching experience
§ Licensures
o “Would you be willing to participate in a follow-up interview either in
person or via phone/video?” (yes/no)
• Change STEM to STEAM in all questions
• Change preschool to “early childhood classroom”
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APPENDIX D
Semi-structured interview questions & interview protocol
Introduction:
Hello, my name is Amanda Bennett, and I am a doctoral candidate in the Learning
Sciences Program at Clemson University. Thank you again for your willingness to
participate in this follow-up interview. This interview is being recorded, are you okay
with that? As a reminder, there are no right or wrong answers, I simply want to hear
about your understanding and experiences related to STEAM instruction. You can skip
any questions or say, “I don’t know” if you aren’t sure how to answer the question. You
have the right to stop the interview at any time. Do you have any questions before we
begin?
Background Questions:
1. What is your current role/job?
2. What is your level of education?
3. What, if any, professional development, certifications, or trainings have you
received on STEAM instruction?
a. Was this specifically targeted toward ECE?
Defining STEAM:
4. How do you define STEAM instruction?
5. Has your understanding of STEAM changed over time and in what ways?
6. What do you see as the difference between STEM and STEAM?
7. What role does the “A” (arts) play?
8. What role does the teacher play?
9. What role does technology play?
STEAM in the Classroom:
10. Do you believe there is a need for STEAM in the early childhood classroom?
Why or why not?
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11. What do you believe are important components to successful STEAM
implementation in early childhood classrooms?
12. What skills are gained from students participating in STEAM activities?
13. In what ways do you incorporate STEAM instruction in your classroom
instruction?
a. What are some examples of STEAM activities or lessons that you have
done in your classroom?
14. What do you notice about the level of student engagement and/or student behavior
during STEAM activities?
15. What are some support structures that you have in place to help you be successful
when implementing STEAM lessons? (i.e. admin support, coaching,
resources/funding, planning time, etc.)
16. What challenges or barriers have you encountered when implementing STEAM
instruction in your classroom?
17. What is your experience with parental engagement?
18. Since schooling has moved to a virtual format due to COVID-19, what impact has
that had on your STEAM units/activities?
19. What aspects of STEAM instruction do you feel the most confident or
comfortable with and what aspects are you less familiar or confident about?
Social Emotional Competencies & STEAM:
20. How do you define social emotional competencies (SEC)?
21. What challenges or barriers do you encounter in your classroom that may hinder
children’s development of SEC?
22. What are some examples of activities or instructional practices that you use in
your classroom to aid in children’s development of SEC?
23. What aspects of STEAM instruction do you believe are important for developing
student’s SEC?
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APPENDIX E
Codebook
Code
•

Standards alignment

•

Discipline integration
•
•
•

Assessment driven
•
•
•

Problem focused

•

Definition
Choose
material/content that
supports mastery of
specific learning
standards or objectives

How teachers present
material from multiple
disciplines/content
areas in clear and
connected ways
Must make practical
sense when integrating
disciplines
Occur organically, not
forced
Consistently engage in
formal and informal
assessments to inform
future instruction,
evaluate individual
student progress, and
provide necessary
supports/services
Iterative process
Assessments should be
authentic
Assess how students
perform against an
established benchmark
Focus on real world
problems that are
relevant and
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Example Evidence
“I think it’s really easy
[incorporating
standards]…everything we
do is like riding on the
standards, always…all of
our lessons that we are
doing are standards based,
our reports cards are
standards based, everything
is about the standards, even
the curriculum as well.”
“…obviously integrating all
of those components of
STEAM, but essentially it
is trying to prepare your
students for 21st century
learning, and just using
different strategies, you
know, you’re using science,
technology, engineering,
arts, and math”

N/A

*Note: this component was
not mentioned by any
teachers in the study
“…a multidisciplinary
approach to really solve a
problem, basically like

meaningful to students’
lives

•

Collaborative

•
•
•
•

Equity supporting

•
•
•
•

•
Authentic & play centered

•
•
•

Demonstrates students’
ability to work
effectively in diverse
teams
Exercise flexibility and
willingness to make
compromises
Accomplish a common
goal
Assume shared
responsibility
All students should
have a voice to openly
express ideas and feel
respected by their
group members
Student choice
Interest driven
Emphasis on individual
skills to contribute to
the larger group
Works to level the
playing field from
students of differing
backgrounds (SES,
parental education
level, social capital,
etc.)
Based on real-world
scenarios
Relevant and
meaningful to students’
lives
Hands-on
Multiple forms of play
(pretend,
sociodramatic,
cooperative)
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problem based, inquiry
based and then just letting
the children come up with
multiple ways to solve the
problem.”
“…getting them to
understand that they have
to combine that idea to
make the process
work…learning how to take
turns when they’re building
things that one person
cannot do it by themselves,
that everybody has to do it
together”
“…[STEAM] give them
kind of some of those skills
and opportunities that they
don’t typically get being
from our part of
town…we’re able to do
things in our STEAM units
that they might normally
not have access to.”

“…they can do different
things that makes it more
exciting, but also pulls on
those strings of you know,
of interest, the child may
not be interested in just
regurgitating what the parts
of a plant are, but if you tell
them to draw a picture, or if
you tell them to act it out or

•
Inquiry-based
•
•
•
Social/interpersonal skills

•
•
•
•
•

Emotional competence

•
•
•

•
Cognitive regulation

•
•
•
•
•

Natural curiosity and
investigation into a
problem/topic of
interest
Externally and
internally motivated by
the student
Can choose their own
paths of inquiry based
on interests
Understanding social
cues
Interpreting others’
behaviors
Navigating social
situations
Positive interaction
with peers and adults
Prosocial behaviors
Manage emotions
effectively
Recognize others’
emotions
Perspective taking
Empathy

Attention and
inhibitory control
Working memory
Cognitive flexibility
Critical thinking
Problem solving
Perseverance

184

to make a play or whatever,
then there’s possibilities.”
“It’s just letting their
interests and their questions
guide the instruction and
drive the practices and it’s
just another way of letting
them be hands on and in
control of their learning”

“…listening to other
students’ ideas and, you
know, learning to
congratulate one another or
learning to offer feedback
in a way that’s positive but
critical feedback like the
input in a positive way.”
“…identify or control your
emotions…in a positive
way…I think through
STEAM, we can teach a lot
of those things because so
much of our playtime has
been taken away through,
you know, other things that
we have to do…I think
doing it in STEAM still
allows them to learn those
skills in a genuine way…in
an authentic way that they
normally would during
play.”
“My main focus is to help
students be their own
problem solvers, to be
independent, in problem
solving and knowing that
they can solve their own
problem. And so just

•

Confidence
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building their confidence
and letting them know that
even though you may not
have solved that problem
the way your partner solved
that problem, you still
solved the problem…you
are still trying, don’t give
up…building confidence
and letting them know
there’s more than one way
to solve a problem.”

